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PREFACE. 



It II now three jean and a half since this wore was pre> 
pared for the use of the! blind under the author's charge 
and it took this form from the necessity for oral instructioni 
in their peculiar case. The great adyantages deriyed hy 
them from these exercises, in deyeloping and strengthening 
the mental powers, in fixing the attention, and in awakening 
a strong desire to acquire knowledge understandingly^ by 
seeking the why and wherefore at eyery step in their prog- 
ress, wrought in the author a firm conyiction that algebra, 
in this shape, should precede written arithmetic; and that 
such would be the case at no distant period. About three 
years ago, the design of the author to publish a mental alge* 
bra, was communicated to two of the most distinguished 
teachers in this city, and met with their approyal; but 
unceasing duties in managing a large institution, haye hith- 
erto delayed its publication. It is now printed for the use 
of the priyate pupils under the author's care ; and, with 
the hope that it may be as succeifsful with the seeing, as it 
has been with the blinds it is humbly offered to the public 
Should it succeed in making algebra a common school 
study, and should it do for that study, in some small de 
gree, what ^< Golbum's First Lessons " haye done for arith 
metic, the author will congratulate himself that one original 
idea of his has been of yalue to the young. 

. * « * » * », * 

These exercises gradually lead the pupil, step by step 
from the simplest to more complicated reasoning; teaching 
»nly one thing «| d time^ and rendering that one thing 
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familiar^ before the attention is called to another. Tnc 
additional strength that the mind daily gains by such re- 
peated exercise, can hardly be conceived but by the ex- 
perienced teacher. The increase of intellectual power from 
such a source, almost equals the accession of physical 
strength, which ancient fable tells us a man acquired, by 
carrying a* calf daily till it grew to be an ox. 

Nor will an algebraic process of reasoning, howerer long, 
seem at all difficult for the memory, where the numbers 
are small, when it is recollected that you have to stand on 
but one round of a ladder to reach the next higher round ; 
and that this process, continued, easily caril?s you to the 
top. The last step requires no greater effort than the first. 
So in an algebraic solution, where only one symbol is uae4 
to express the conditions of a question, one step only need 
be held in mind to reach the next, and it need be held 
only till the next is* reached. Each successive step is de 
pendent on the preceding, and is derived from it by a 
process of reasoning generally limited to that step. Even 
m using several symbols, the mind is easily trained to 
discriminate and retain whatever is needed as an argu- 
ment in- the solution, and to lay aside at once all the steps 
of the- process by which that conclusion was reached. 

The author found that his blind pupils, thus taught, 
gained intellectual strength sufficient to solve, mentally, 
questions requiring five different letters ai d equations to 
express the conditions. That part of the manuscript, how- 
ever, has been omitted; and all such questions have been 
carefully excluded, as not coming within the design of this 
elementary treatise. 

Furthermore, an algebraic solution is far less mechanical 
than an arithmetical one is often permitted to be. There 
is no remembering abstract numbers, to undergo operations 
prescribed by rule; but the reasoning on each successive 
step attaches q meaning to it, dependent on the connectioi 
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oetween the seyeral parts of an equation. Thos, the pupil 
M delighted to exercise his powers on an equation; it is « 
eonflict which excites his mental energy ; and who remem* 
oers not his hoyish satisfaction in surmounting a diffi 
eulty ? There is a peculiar pleasure in this study, when 
rightly presented to the young, which seldom fails to in- 
terest and rouse the pupil, though no other study has been 
able to call forth' any vigorous effort. Curiosity, in youth, 
the .main spring of intellect, is hereby made to act in its 
proper sphere ; the kind interest, the skill, and the superior 
intelligence of the teacher, must direct, while this curiosity 
needs, a guide ; but, once on the track, with such a motive 
power, the wheels can never cease to revolve. 

Every teacher knows, ftirum experience, how readily a 
pupil will understand an arithmetical question, and with 
what facility he will reason upon it, when snuUl numbers 
are substituted for targe ones, witiiout altering a single 
condition of the question, however .difficult and unintelli- 
gible it appeared before. Large numbers embarrass the 
pupil; and he should learn to reason with small numbers 
at first, till he gradually acquires strength to wield larger 
ones. On this principle the author has based this work. 
The numbers are small, that the pupil may solve the ques- 
tions mentally. Although intended solely as oral exercises, 
the teacher will perceive that the questions may be solved 
on the slate, and that written algebra can be taught firom 
this book as well as from a larger treatise. * 

A Key, containing answers, solutions, and suggestions for 
reachers, is in press, and will be of assistance, especially to 
uiose who have neither taught nor studied algebra. 

The author invariably required his pupils to make ques- 
tions in each successive section; thus he ascertained that 
each principle was clearly understood before he proceeded 
to the next. This would be found very useful^ and migh 
W made a heme exercise. 
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To his brethren the. Boston Teaehen tluf work m n 
■pectfoUy dedicated, by their friend and former aaeociatei, 
with the earnest desire ' that their efforts in the canae of 
edniiLtion, and their devotion to the interests of the jroaof 
my be d«ly appreoiated and lewaided 



SUGGESTIONS TO TEACHERS. 



Ajter a question is read or given out, cail o\ somt 
8iie of the Class to repeat it ; on another, to state what 
is required ; on a third, for the data, or known con- 
ditions on which the question is based, and from 
which the answer is to be deduced ; on a fourth, to 
state what x, or any other symbol used, is to represent 
in the given case ; on a fifth, to use a symbol or svm- 
bols m accordance with the expressed conditions ; on 
a nxth, to make an equation from the materials, using 
the symbols to represent the unknown quantities ; on 
a seventh, to prove the equation, thus made, to be true, 
stating why and wherefore; on an eighth, to give the 
first step in reducing this equation, with the reasons 
for it ; on a ninth, for the next step ; and so on, till 
the value of the symbol or symbols used, is found 
Another pupil should then be required to prove the 
whole, by using the numerical value thus found in the 
several conditions of the question. When there are 
several ways of reducing an equation, other pupils can 
go through with each of them in the same manner 
By calling on the pupils promiscuously, the attention 
of all is thus coniined to each step of the process, and 
the greatest benefit is secured. By this method, in a 
class of forty, each pupil does somethmg in th# way 
of recitation, towards the solution of every third oi 
9^urth question, and silently is compelled to attend i« 
hit whole process of alL 
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Ill addition to the oral lesson of the day, Jins re 
cited, the class may be required to have, on theb 
slates, the lesson of the preceding day. Here, too, each 
step of the solution should be explained in a similai 
manner by the class. This will serve for a review, 
and, at the same time, teach vnritten Algebra. 

The Key will be found of great assistance to the 
teacher in hearing a class, interrupted, as he constantly 
10, by the many who demand his care and attention 
u it will Iw useful for assistants and luaiiiton 



nl 



IMTELLECTUAL AlGEliEA. 



1. In tnte icale are two cannoa balls, of equsi 
weight; in the other scak are pliced one-poum! 
treighta enough to balance the two balls. 

Heie is a balancing or equality of weights. And 
since it takes six one-pound weights to balance the 
two balls, two balls weigh six pounds ; and tht ex- 
pression, 

7W balli are equal to six pounds, 
is ar equation. This equation may, by using = ths 
({^ of equaiiti/, be expressed thus : 
2 balls = 6 pounds 
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2. In thr equation 

2 balls := 6 poundsy 
fhe number of pounds needed to balance one ball, oi 
the weight of one ball, is the unknown quantity to be 
found out or determined. 

If six pounds balance two balls, it is evident, that, 
one half as many pounds will balance one ball ; or, 
if two balls weigh six pounds, one ball will weigh one 
half of six pounds, which is three pounds ; because, 
if one ball weighs three pounds, two balls will weigh 
two times three pounds, which is six pounds. 

8. In algebra, some symbol^ as the letter z, or y, is 
used to represent the unknown or undetermined niMi- 
her; that is, the things or things, required to be foand. 

In the equation ^ 

2 balls = 6 pounds, 
if the weight of one ball is required, the unknown 
quantity or thing sought, is the weight of one ball. 
If a symbol, as the letter z, is used for the weight of 
one ball, the unknown quantity, x, will rq»resent the 
number of pounds that one ball weighs. 

4. If z represents the number of pounds that one 
ball weighs, two times z will stand for the number 
of pounds the two balls weigh ; that is, if one ball 
weighs X pounds, two balls will weigh two times s 
pounds, which may be expressed thus : 2 x pounds. 
Since two balls weigh six pounds, 2 x pounds, repre^ 
senting the weight of two balls, must be equal to m 
pounds. We have, then, this equation, 

2 X pounds = 6 pounds, 
and 2 X is one member of the equation, and 6 is tht 
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9iker member. Now, we wish to find the vahte of r^ 
or the number that it represents, 

5. In the equation 

2 X pounds = 6 pounds, 
one z, which is one half of two z, must be equal to mu 
half of six pounds, which is three pounds. Then 
three is the number represented by x, and the value of 
X is now known or determined to be thr«e. The weight 
of one ball is therefore Mf*«e pounds ; and one ball in 
one scale will balance three pounds in the other. 

6. Since one hall in one scale balances three pounds 
in the other ; if one more ball, of the sam6 weight, be 
put into the scale with the first ball, it is evident that 
three one-pound weights must be added to the three 
pounds already in the other scal^, that the balance or 
equality moy still be preserved. If a third ball be 
put with the two balls, three, more pounds must be put 
with the six pounds, that the- balance or equation of 
weight, may still exist. 

7. Therefore, if. equal weights be added to each 
scale, when the scales are balanced, the bakuuie or 
equality continues. We also see, that if one ball==i 
three pounds in weight, two times one ball, that is, two 
M]s,=^ two times three pounds, that is, six pounds: 
and three times one ball, or three balls, =: three timeo 
three pounds, or nine pounds ; so that, if equtd weights 
be equally increased, the balance or equality between 
them still exists. 

8. In the equation 

jc = 3, 
if X be added to 2, the first member, it is evident thai 
8« the value of z, or number it rq>resent8, must be 
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added to 3, the second member^ that the eguulity ma} 
06 preserved. Then. 

% added to x will be equal to 3 added to 3 ; 

or, X and z = 3 and 3 ; 

or, using plus^ 4~, the 5^ of addition 

a; + i = 3 + 3. 

But z-f-x = 2x, and 3 + 3 = 6; therefore, tht 

equation now is, 

22 = 6. 
If X be again added to the first member, and the 
number it represents be added again to the second 
member? the equation will be 

x + 22 = 3 + 6, 
or, 3 z = 9. 

9. Therefore, if equal quantities be added to each 
member of an equation^ the equality still continues. 
We also see that if z =: 3, 

twice X = twice, Zf 

and using X » the sign of multiplication^ 

2X2 = 2X3; 

so that, if each member of an equation be multiplied 

by the same number, the equation or equality will still 

be preserved. 

10. ^wo balls in one scale balance six pounds in the 
other, and each ball weighs three pounds. If one of 
the two balls be taken out of the scale, it is evident 
that its weight, or three one-pound weights, must be 
taken from the other scale, that the balance of 
equality of weights may still continue. Then the 
equation will be, two balls with one ball taken from 
them := 6 pounds with 3 pounds taken from them. 

11. Therefore, '^ equal weights are taken from eacb 
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scale when the scales are balanced, the balance oi 
equality continues. We see also, that if two balls = 
six pounds in weight, one half of two balls, which ia 
one ball, is equal in 'weight to one half of six pounds, 
which is three pounds ; or, 2 balls divided by 2 =: 6 
Dounds divided by 2; that is, if equal weights are 
equally diminished, or if the same part of equal 
weights is taken away, the balance or equality be- 
tween the remaining parts still exists. 

12. If X be taken from 2 x, the Jirst member of th« 
equation, • 

2x = 6, 
it is evident that 3, the value of x, or the number that 
it represents, must be taken from 6, the second mem- 
ber, that the equality may be preserved. Then 2:^ 
with X taken from them = 6 with 3 taken from them ; 
that is, 

2x less 2=1 6 less 3; 
or, using — , the sign of subtraction, called minus, 
or less, 

2x — x = 6—3. 
But 2x — x=:x; and 6- — 3 = 3; and the equation 
now is, 

x = 3. 

13. Therefore, if equal quantities be taken from 
each member of an equation, the equality still continues 
between the remaining parts of each member. We 
also see, that if 2 x = 6 ; 2 x divided by 2, that is, 

using a sign of division, — = 6 divided by 2, that is, 

I ; or that one half of 2x = one half of 6. 
So that, if each member of an equation be divided 
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b; the same number, the equality or tquiaion will etil 
be preserved. 

Remark. — Such queatioiu ahould be uked u are nccenuj 
to aBcertain the nccuracy and ctcamcH af the pnpil'i knoirl- 
edge or this section. This each teschet will do for hinuell 
better than the Rutlior cun do it for him. Feinted qoeslion*, 
for iuch purposes, in the hands of a pupil, too often serre but 
t> iDoulds in which ta. nm his answers; prcTcnting, ratbet 
Una aidinif, mental efibrL 



]. If two cannon balls, of eqnal weight, in cue 
scale, are balanced by six one-pound weights placed 
:n the other scale, how many of these one-pound 
weights will it take to balance one balM or, what li 
the weight of one ball * 
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Explanation and Solution, 

Let 3 represent the answer sought^ or unknown 

quantity ; 

that is, let x represent the weight of one ball. 

Then, two times x pounds will stand for the weight 

of two balls ; thus, 

two balls. weigh 52 X pounds. 

But, by a statement or condition' of the question, 

the two balls weigh six pounds. 

Therefore, 2x pounds must be equal to six pounds. 

If 2 X pounds are equal to six pounds, 

or2x = 6; 

the n one x will be equal to one half of six pounds , 

i>f , one half of 2 z, which is z, is equal to one half 

of six pounds, which is three pounds. 

Or it may be expressed thus * 

aj = f ; 

that is, X equals six divided by two^ 

Answer. The weight of a ball is 3 lbs. 

2. One X is what part of two times x? 

3. In the equation 2 x = 8, to what part of eight ii 
one X equal ? 

4. If each member of the equation 2x^8, h% 
divided by two, what equation will express the quo- 
tient ? 

5. What will represent the sum of x and x ? 

6. Express in one term the three terms x -|- x -|- «. 
What will represent their sum ? 

7. If each member of the equation 3 x =r 18, ba 
divided by 3, what equation will express the re> 
mUtf 
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8. George and Charles are to have four balls ; and 
one is to have as many as the other. How many balls 
will each have? 

Let X represent the number of balls that George wil 

have. 
Then x will also represent the number Charles will 

- have. 
Now, if X, or George's number of balls, be addec to 
X, or Charles's number of balls, the sum will be 
X 4~ X = 2 z balls. 
2 X will represent the number of balls that both will 

^ have ; 

and, since both together will have 4 balls, 
2 X balls must be equal to 4 balls. 
If 2 X = 4 balls, one x will equal one half of 4 balls, 

which is 2 balls. 
Therefore, x = 2 balls, and each boy will have 2 balls. 

9. If four be divided into two equal parts, what will 
one ol tile parts be ? 

Let X = one part ; 

then another x will represent the other part ; 

and X 4^ X, which is 2 x, will represent both parts, of 

the whole number. ' 

But the whole number is 4 ; 

therefore 2 x = 4. 

If 2 X = 4, X will equal one half of 4. 

Therefore, x = 2, • 

and one of the parts is 2. 

10. Mary and Anna, together, have eight books* 
and 'Mary has as many as Anna. How many books 
has each ? 

11. John and James are to have equal shares of 
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eighteen chestnuts. How many chestnuts will each 
have? 

12. Two boys agree to take equal shares of twenty- 
four apples. How many apples may each take 7 

13. What number must be added to itself, that the 
sum may be six? 

14. If z represents some number, what will repre- 
sent the same number added to itself? 

15. Robert has sixteen apples, which he wishes to 
divide'^equally between John and himself. How many 
apples will John have? 

16. When a certain number is added to itself, the 
sum is ten. If x represents the number, what wil! 
represent the number added to itself? To what will 
the number added to itself be equal ? What is the 
number ? 

17. In two classes there are thirty pupils; and there 
IS the same number of pupils in each class. If x 
represents the number in one class, what expression 
will represent the number in both classes ? To what 
must this expression, that represents the number in 
both, be equal ? What is the number of pupils in 
each class ? 

18. What number must be added to itself, that the 
fum may be twenty-four ? 

19. Add such a number to itself, that the sum shall 
be sixteen. What will represent the number added to 
.tself ? To what will the number added to itself be 
equal ? What will the number be ? 

20. Add such a number to itself that the sum shaD 
be thirty. What will the number be ? 

21. Two boys together have twenty-two cents* and 
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one has as* many as the other. If x lepresents tha 
number of cents that one boy has, what will represent 
the number that lioth havet To what will this ex* 
pression be equal? . Hotv niany cehts wtU each havel 

22. What number must 'be lidded to itself, that the 
sum may be twenty ? 

"23. There are eighteen chairs standing in two rows, 
with the same number in each row. How many chairs 
are there in each row 7 

24. Diride 12 into two equal parts. If x represents 
one of the parts, what will represent the other Y 
What will represent both parts? What will both 
pahs equal t What will one |>art be ? 

25. George is as old as John, and the sum of their 
ages is twenty-six yearjs. If x he used to represent 
the age of John, what will represent George's age? 
What expression win stand for the sum of their ages? 
What will this expressicHi equal? What is the age of 
eateh? 

26. In the equation 2z=2;28 cents, What is the 
value of %f " ' 

27. Anna gave some money to a poor woman, and 
Josephine gave her as much as Anna did. She re- 
ceived from both thirty cents. How many cents did 
each give her ? 

28; If a line; fifty Ib^ l6ng, be cut into two equa! 
parts, how long will one of the parts be ? 

29. What number most be added to itself that the 
rjm may be sixty? 

''3(K The number of full barrels in a store is equal 
o the number of empty ones ; and the sum of boti 
% fi>rty. How many are there of each kind ? 
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31. In a school of forty pupils, there are Ac inan| 
hoys as girls. How many pupils are there of each sex f 

.32. Twenty-vfour' horses and cows are feeding m a 
oastureiy of each an equal number. How many are 
there of each ? 

33. If a Une, thirty-three feet long, be cut into three 
equal pieces, and if z represents one of the pieces, 
what will represent each of the other two pieces? 
Whi^ will represent the sum of the pieces ? To what 
will the expression, that represents the sum of the 
pieces, be equal 7 How long will each of the pieces be t 

34. John, Charles, und Caleb, have each an equal 
number of blocks,, and together they have tw'enty-one. 
How many blocks has each ? 

35. Divide fifteen into three equal parts. If x rep- 
resents one of the parts, what will stand for each of 
the other two parts 1 What will express the sum of 
the parts ? What will one of the parts be ? 

-36. A farmei' wishes to put ninety sheep into three 
pastures, so that there may be an equal number in 
each. How many 6heep will . there be in each pasture 1 

37. George, Anna, and Charles, are- to fhave equal 
shares of twenty-seven peaches. If x represents An- 
na's share, what will represent the share of each of 
the other two 7 What will represent the sum of their 
shares 7 What will the expression for the sum equal 7 
How many peaches wiM e^ch have V 

38. Divide thirty-six plums among three boys, 
giving the same . number to each. How many plums 
mil each boy receive 7, 

39. Whait number mu&it be added once. to itself 
jhal the sum may be forty '^ 

I 
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40. What number must be added twice to 'tself 
that the sum may be eighteen ? 

41. Four men contributed equally to purchase h 
cow for a poor neighbor. The cow cost twenty-foui 
dollars. • How many dollars did each man give ? 

42. What number must be added twice to itself, 
hat the sum may be thirty ? 

43. Divide thirty-six into four equal parts. If x 
equals one part, what will be the sum of the parts ? 
Of how many will one of the parts consist ? 

44. What number must be added three times to 
itself, that the sum may be twenty-four 1 

45. If 4 X := 20, what part of 20 will one x equal 7 

46. If a number be added four times to itself, the 
sum will be thirty-five What is the number ? 

47. What will express the sum ofa; + *"l"*"h^' 

48. If X, and x, and .x, be added, what will be the 
sum T 

49. Express in one term, the sum of x + a? -|- x -|- 
x-f-x. 

50. How many times x are x-f-x-j-x? What 
term will express the sum ? 



SECTION in. 

I. Two cannon balls, one weighing twice as much 
88 the other, placed in one scale, art' balanced by 
twelve ore^ound weights m the other scale. Whal 
ic the weigh' of each ball f 
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Let X = the weight o the lighter ball , 
Ihen X + a; = 2 X will be the weight of the other ball . 
and z-f-2z = 3x will represent the weight of both 

balls. 

Both balls, then, will weigh 3 % pounds. 

But, by a condition of the question, the two balls 

weigh 12 pounds. 

Therefore, 3 x pounds must be equal to 12 pounds ; 

expressed thus ; 3 x = 12. 

If 3 X pounds are equal to 12 pounds, 

x' pounds, which is one third of 3x pounds, 

will be equal to one third of 12 pounds ; 

therefore, x = 4 pounds, the weight of the lightei 

ball; 
and 2 X =: twice 4, which is 8 pounds for the heaviei 

ball. 

Or, 

dividing each member of the equation, 

3x=12, 

by 3, gives the new equation 

x=:4, as above. 

2. If 3 X = 12, to what part of 12 will x be equal t 

3. If X be added to 2 x, what term will express their 
sum? 

4. If each member of the equation 5 x = 15, be 
divided by 5, what equation will represent the quo* 
tient ? 

5. If x-f-2x-f-3x be united in one term, what 
will represent their sum? 

6. Divide nine balls between George and Charles, 
giving to George twice as many as to Charles. Hon 
many balls will each receive ? 
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I^t 7 represent the undetermined or unknown numbei 

of balls which Charles is to have ; 
then two times z, or twice- the unknown- number, w31 
stand for the number of balls which George is to 
have. 
Vow, X, or Charles's share, added to 2 x, or George's 
share, will be 3 x, or the number of balls that both 
will have. 

But both together are to have^ balls ; 

therefore, 3 x balls must be equal to 9 balls ; 

and X balls will be equal to one third of 9 balls ; 

then X = 3 balls, or Charles's share. 

Since x, the unknotmi number, is found to represent 3 

balls, 2 X, or twice the number, will be twice 3 balls ; 

therefore, George's share will be 6 balls 

Or, 

dividing the equation 

3x = 9 

by 3> gives the new equation 

x=±S, as above. 

I In the equation x-f-2z=24, what number ia 

represented by z ? 

S, There are two numbers, one of which is twice 
the other, and their sum is fifteen. If x represents 
the smaller number, what will represent the larger f 
What will express the sum of the two numbers ? To 
what will the sum of the two numbers be equal t 
What are the numbers ? 

9. Anna is twice as old as Mary, and the sum of 
their ages is eighteen years. What is the age of 
each ! 

10. The sum of two numbers is twelve, and 000 
s twice the other. What are the numl^ers ? 
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!!• Qeorge bas twice as mmy books as.TbomaB, 
and they both together have twenty-one. How many 
books has each f 

12. Divide eighteen into two such parts, that one 
part shall be twice the other. If z=£the smaller 
party what will represent the larger 1. What will ex- 
press the sum of the parts ? What will the parts be t 

13. Charles and Anna have fifteen blocks for play, 
but Charles has twice as many as Anna. How many 
blocks has each ? 

14 .Divide twenty-one into two such parts, that 
one part shall be twice the other. What are the 
parts? 

15. RoUo and Lucy picked up thirty shells on a 
beach, and they wish to divide them so that Liiby 
shall have twice as many as Rolla How many shells 
can each have ? 

16. There are two numbers, one of which is twice 
the other, and their sum is forty-five. What are the 
numbers ? 

17. Divide thirty-six into two such parts, that one 
shall be twice the other. : What will each part be t 

18. In a pasture there are twenty-four horses and 
cows feeding together, and the number of cows is 
double the number of horses. How many are there 
of each . > 

19. The sum of two numbers is thirty-nine, and 
one is as large again as the other. What are the 
numbers? 

20. What number must be added twice to itself 
that the sum may be dine ? 

21 Fmd two numbers, whose sum shall be fortv 
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eight, and one shall be twice the other. What will 
the numbers be ? 

22. What number must be added to twice itself, 
that the sum may be thirty ? 

23. There are two numbers, one of which is three 
times the other, and their sum is twenty-four. If x 
represents the smaller number, what will be the larger ) 
What will express their sum ? What are the num 
bers? 

24. John and William wish to divide thirtynsix 
cents, so that John shall ha\e three times as many as 
William. How many will each have ? 

25. What number must be added twice to itself 
that the sum may be twenty-one 1 

*26. What number must be added to twice itself 
that the sum may be forty-eight T 

27. The sum produced by adding a number twice 
to itself is twenty-seven. What is the number ? 

28. What number must be added three times to 
itself, that the sum may be thirty-two ? . 

29. Robert and Mary wish to share forty peaches, 
so that Mary may have three times as many as Robert. 
How many can each have ? 

30. . The sum of two numbers is sixty, and one is 
four times the other. What are the numbers ? 

31. If thirty-six be divided into three equal partd, 
what will one of the parts be ? 

32. What number must be added four times to 
itself, that the sum may be thirty-five 7 

33. The number of cows and sheep together in a 
farm-yard is seventy-five, and there are four times ai 
many sheep as cows. How many ar» there of each t 
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34. Find two numbers whose sum will be seventy- 
two, and one will be five times the other. What are 
the numbers ? 

^. Divide eighty-four into two such parts, that one 
shall be six times the other. What will one of the 
parts be? 

36. There are seven times as many sheep as lambs 
in a pasture, and in all there are ninety-six. How 
many are there of each ? 

37. There are two numbers, one of which is eight 
times the other, and their sum is fifly-four. What 
are the numbers ? 

38. What number must be added to nine times it- 
lelf, that the sum may be one hundred and thirty ? 

39. A man and a boy together receive for their 
work iifly-five dollars ; and the man's share is ten 
times as large as the boy's. How many dollars does 
each receive ? 

40. If X be multiplied by 3, what expression will 
represent the product ? 

41. If z be multiplied by 7, what will express the 
product ? 

42. If 7 be multiplied by x, what will express the 
product? 

43. What is the product of 9 multiplied by x ? 
41. What is the product of z multiplied by 9 ? 

45. What will represent the product of x times 5 1 

46. What expression will represent x times 12 ? 

47. If 3 X be added to 4 x, what will represent their 
turn? 

48. What will express the sum of2x4-3x-f-4xf 
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49. What one term will represent the sum of 

50. Two men, working for a dollar a day, receive 
one hundred and thirty-two dollars ibr their laboi. 
A worked eleven days to B's one. If x represents the 
number of days B worked, what will represent the 
days A worked ? What will express the number of 
days both worked? If each received 1 dollar for a 
day's work, what will express the number of doliarsi 
he received for x days? If A received x dollars for 
working x days, what will express the number of 
dollars he received for working Hz days ? What ex- 
pression will represent the dollars both received, and 
to what number of dollars must this expression be 
equal ? How many days did each work, and how 
many dollars did each receive ? 

51. The sum of two numbers is two hundred ; and 
* t^ne is nineteen times the other. If x represents the 

smaller, what will stand for the larger ? What are 
the numbers ? 

52. One of two numbers is twelve times the other, 
and their sum is thirty-nine. What are the numbers ? 

53. Divide one hundred and fifty dollars between 
two men, giving one fourteen iimes as many as the 
other. How many dollars will each receive ? 

54. George and Charles paid eighty cents for a 
Hied ; but George paid fifleen times as much as 
Charles. What did each pay ? 

5^. A man paid one hundred and twenty dollars 
(or a horse and saddle, and the horse cost nine times 
40 much a^ he saddle. How many dollars did hfl 
pay for each ^ 
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66. What number must be added to nineteen tiioea 
itself, that the sum may be one hundred ? 

57. Find the sura of 3a; + 6 x + 12x. 

58. What is the sum of x-{-2x-\'4xl 

59. Unite the following terms ; a; -|- 3 x + 9 aj. 

60. Express in one term the sum of2x-f~^^~r^ 

61. Whatisthesumof 5a; + 10x + 15a:? 

62. Three to be multiplied by x, by using X, thn 
sign of multipliccUion, may be expressed thus ; 3 X a^ 
What will the expression be afler the multiplication in 
performed t 



SECTION IV. 

1. One cannon ball and two one-pound weights in 
one scale, are balanced by six one-pound weights m 
the other scale. What is the weight of the ball ? . 

Let X represent the weight of the ball. 
Then x pounds plus 2 pounds will be the number of 

pounds in one scale. 
Bince these balance the six pounds in the other scale, 
X pounds and 2 pounds are equal in weight 
to 6 pounds ; that is, 
X -f 2 = 6. 
Now, if 2 pounds be taken out of the scale contain 
ing the ball and 2 pounds, it is evident that 2 
pounds must be taken out of the scaie containing 
the 6 one^pound weights, that the balance or equals 
Uy may be preserved. 
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Thus the ball alone in one scale balances tl e 4 pouudi 

in the other. 
If 2 be taken from each member of the eqaalion, 

x+2 = 6, 

the equation will be, x + 2 — 2 = 6 — .1, orx = 4. 

Therefore the weight of the ball is 4 lbs. 

2. If 2 be taken from the expression x -f- ^» what 
will be the remainder t If 2 be taken from 6, what 
will be the remainder 7 

3. If 2 be taken from each member of the equar 
tion X ^^ z= 6, what equation will express the re- 
mainder ? 

4. If 5 be taken from eacL member of the equation 
^-{•5=13, what equation w.'U represent the remain- 
der? 

£. George gave two apples to Charles, and then 
Charles had seven. How many had Charles before 
he received the two from George? 

6. If 4 oe taken from each member of the equa- 
tion X -|- 4 = 9, the subtraction may be expressed 
thus ; X -f- 4 —4 =3 9 — 4. What will the equation be, 
after the terms are united ? 

7. Anna says, " If you give me three more books, 
( shall have fifteen." How many has she now T 

8. A purse lacks five cents of being filled, and it 
will hold twenty cents. How many cents are in it? 

9. A room contains twenty-four chairs, and only 
six are empt^. How many are occupied T 

10. What number is that, to which if six be added, 
Ine sum will be fifteen ? 

11 The sum of two numbers is ten, and tbi 
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larger number is two more than the smaller What 
ire the numbers ? 

Let X represent the smaller number ; 
then z -|- ^ will be the larger ; 

and x-|-a^-h^» ^' ^^ + ^> ^^' ^ ^^^ ^^™ ^^ ^^^ 

numbers. 

Therefore, 2 a; + 2 = 10. 

Subtracting 2 from each member of the equation. 

gives 

2x+2— 2=10— 2; 

uniting terms, 2 z = 8. 

Dividing each member of the equation by 2, gives 

z =: |. = 4, the smaller ; 

then z -f- 2 = 6, the greater. 

12. The larger of two numbers is five more than 
the smaller, and their sum is seventeen. What are 
the numbers ? 

13. There are eight books on a shelf; a part be- 
longing to Mary, and the remainder to Anna; but 
Mary owns two more than Anna. How many belong 
to each ? 

14. Divide twenty-three chestnuts between John 
and James, giving to James five more than to John. 
How many will each have ? 

15. " Father," says Thomas. ** if I had ten centa* 
more, I could buy a new sled ; but the carpenter will 
not make me one for less than a doUar." How many 
cents has Thomas ? 

16. A railroad car has seats for sixty persons, and 
all the seats, except eight, are filled. How many 
tassengers are in the car t 

17. George and Charles together had twenty-two 
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cents, but George had four more than Charles. How 
many had each ? 

18. The sum of two numbers is twenty, and their 
difference is six. What are the numbers ? 

19. James travels nine miles more than William, 
and the distance both travel is forty-nine miles. How 
far does each travel ? 

20. The sum of two numbers is twenty-five, and 
the larger is seven more than the smaller. What are 
the numbers ? 

21. Put forty-one apples into two baskets, so that 
one basket shall contain eleven more than the other. 
How many will you put into each basket ? 

22. There are two . numbers, one of which ia 
twelve greater than the other, and their sum is thirty- 
two. What are the numbers ? 

23. Divide thirty-five into two such parts that the 
larger shall be nine more than the smaller. What is 
each part ? 

24. George has seven books more than Mary ; and 
they both have twenty-nine. How many has each T 

25. Two men, A and B, were thirty miles apart, 
and travelled towards each other till they met They 
then found that A had travelled six miles more than 
B. What distance did each travel ? 

26. The difference between two numbers is thir- 
teen, and their sum is twenty-seven. What are the 
numbers ? 

27. There are two numbers, one of which is seven 
Tfiore than the other, and their sum is twenty-three. 
VVhat are the numbers ? 

28. The eum of three numbers is thirty-six The 
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first is two more th.u the second, and the third foai 

more than the second. What are the numbers? 

Let X ±= the second number ; 

then the first will be x -|- 2, 

and X -f~ ^ "^^ represent the third. 

T nen x4'X-|-2-|-x + 4 will express their sum. 

But their sum is, by the question, 36 ; . 

therefore, 3 x + 6 = 36. 

Subtracting 6 from each member of the vHua*V)ny gi^ei 

3x + 6— 6 = 36 — 6; 

uniting terms, 3 x = 30. 

Dividing each member of the equation by 3, gives 

X = 10, the second number ; 

then X -(- 2 = 12, the first numbe • 

and X -|- 4 = 14, the third numbei 

29. Three boys have thirty-two books. jhn has 
three more than James, and William two more chan 
John. How many has each ? 

30. George, jOharles, and Robert, together, have 
forty-eight pears. George has two more than Charles, 
and Robert has as many as George and Charles both. 
How many has each ? 

31. The sum of three numbers is fifly-two. The 
^irst IS twice the second, and the second is four more 
than the third. What are the numbers ? 

32. Three men spend sixty-three dollars. A spends 
three dollars more than C, and C spends twice as 
many as B. How many dollars does each spend ? 

33 Divide the number forty-one into three such 
parts that the greatest shall be seven more than the 
least, and the third four more than the least Whal 
ire the parts ' 
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SECTION V. 

1. After giving away three books, George foono 
be had seTen left How many had he at first 1 

Let z represent his number of books at first ; 
then X — 3 that is, x less 3, will equal the number he 

had left. 
But he had 7 books left. 
Therefore, by a condition of the question, x — 3 = 7 
If Xj with 3 taken from it, is equal to 7, x itself mqs* 

be equal to 7 and 3 more ; 

that is, a: = 7 -f- 3 ; 

or 2= 10 books, the number he had at first 

Or, 
adding 3 to each member of the equation, 

05 — 3 = 7, 

gives SB— 3-+-3 = 7 + 3. 

Uniting terms in each member, gives 

a; =10, as above. 

2. Anna lost four needles, and now has nine left 
Hon many had she at first ? 

3. Charles gave seven cents to a poor woman, and 
then had twelve left How many had he at firs^^ 

4. Robert lost twelve pens, and has seventeen left 
How many had he at first ? 

5. Mary has eaten nine plums, and she still has 
sixteen in her basket How many had she at first ? 

6 Thomas took seventeen cents from his purse, 
and then there were ten remaining in it How many 
eents were in the purse at first ? 

?. What number is, that, firom which if eleven ba 
aken. the remainder will be thirteen ^ 
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8. From what number must seven be taken, thai 
whirteen only may remain ? 

9. Jane has three less than Mary, and both togethei 
Dave eleven books. How many has each? 

Let X represent Mary's share 
then X less 3, that is, x — 3, will stand for Jane's share, 
and X -|- aj — 3, that is, 2 x — 3, will represent 

what both have. 

But both have 11 books; 

therefore, 2 x — 3 = 11. 

If 2 X less 3 is 1 1, 2 x must equal 11 and 3 more. 

that is, 2x = 11 -|-3, which is 14. 

f f 2 X = 14, then x will equal j- of 14, which is 7 < 

therefore x = 7 books, or Mary's share ; 

and X — 3 = 4 books, or Jane's share. 

Or, 

since 2x—^ 3= 11, 

adding 3 to each member of the equation, gives 

2x — 3 + 3=11+3. 

Uniting terms in each member, 2 x = 14 ; 

dividing each member by 2, x = 7 ; 

and X — 3 = 4, as above. 

10. Lucj and Anna had each an equal number of 
pictures. After three were taken from Anna, both 
together had only seventeen. How many had each ? 

Let X represent Lucy's number of pictures; 
then X will also equal the number Anna had at first, 
and X — 3 = the number Anna had remaining, aflei 

three pictures were taken from her. 
Then x + x — 3 = the number both together had, allei 

three were taken from Anna. 
But both had 17, afler three were taken from Anna; 
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tberefibre, by the conditions of the question, 

2x — 3=17. 

Adding 3 to each member of the equation f^nem 

2x — 3 + 3=17 + 3; 

uniting terms in each member, 2 z = 20. 

Dividing each member by 2, gives 

x=: 10, or Lucy's number of pictures, 

uid X — 3 = 7, or the number Anna had remaining. 

11. Josephine and Georgiana had each an equal 
» amber of dolls ; but Georgiana gave away five of 
tier dolls, and now both together have but eleven, 
llow many had each at first, and how many has each 
now? 

12. John and William together have twenty cents 
John lacks only seven of having twice as many as 
William. How many has each? 

If x = William's share, then 2 x — 7 = John's share. 

13. Eliza and Sarah bought a doll for twenty-six 
cents. If Sarah had paid four cents more,- she would 
have paid twice as much as Eliza. How much did 
each pay ? 

14. A man and a boy together have thirty dollars. 
If the man had two dollars more, he would have three 
tinics as many as the boy. ^How many dollars has 
each ? • 

15. The difference between two numbers is seven. 
Now, if va be put for the greater, what will stand for 
the smaller ? What will represent their sum ? 

16. If the sum of the two numbers in the 15th 
question be thirteen, what will be the numbers ? 

17. If the sun) of the two numbers in the I5tl:' 
liiestion be nine, what will be the numbers ? 
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18. The sura of two numbers is twelve, and theii 
difierence is four. What are the numbers ? 

. 19. The sum of two numbers is thirty-three, and 
the greater lacks three of being equal to three timef 
the smaller. What are the numbers ? 

20. The sum of two numbers is twenty-seven, and 
the greater lacks twelve of being twice the smaller. 
What are the numbers ? 

21. The sum of two numbers is fifty, and the 
greater is only ten less than four times the smaller. 
What ve the numbers ? 

22. . The united ages of a father and son are thirty- 
lour years, and the father lacks only two years of being 
five times as old as the son. What was the age of each ? 

23. George and Mary together have written forty- 
iive copies in school. If Mary had written three 
copies more, she would have written three times as 
many as George did. How many did each write? 

24. The sum of two numbers is sixty-seven, and 
the greater lacks five of being seven times the smaller 
What are the numbers ? 

25. The united ages of a gentleman and his two 
sons are fifly-two years. The elder son is three times 
as old as the younger r the father's age lacks but eight 
years of being twice the sum of the united ages of 
both sons. What is the age of each ? 

526 If X less three is equal to seven, how many 
must be added to seven to make it equal to z ? 

27. If X — 3 be added to x — 3, what will be the 
Bum? 

3 less than x added to 3 less than x, will be 6 lest 
than 2 X, or 2 x less 6. 

3 
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28. If 2 — 3 be multiplied by 2, what will tbe 
product be ? 

29. If X — 3 be multiplied by 3, ivhat will the 
product be ? 

30. If X — 3 be multiplied by 5, what will the 
product be ? 

31. If 2x — 7 be multiplied by 4, what will the 
product be ? 

32. When x— 8 = 12, what must be added to 12 
that the sum may be equal to x ? 

33. When x less 8 plus 8 is equal to 12 plus 6, 
what is the value of x ? 



SECTION VI. 

1. Adeline bought an equal number of pears and 
peaches for nine cents, paying one cent for each pear, 
and two cents for a peach. How many of each did 
•he buy T 

Let X represent the number of pears ; 

then X will also stand for the number of peaches. 

She bought x pears, and x peaches. 

She paid x times 1 cent for the pears, and x times 3 

cents for the peaches. 

But X times 1 cent is x cents* 

BMi X times 2 cents, being twice as many as x times 

1 cent, will equal 2 x cents ; 

thenx-|-2x=3 x cents, will represent the nuiobe? 

of cents she gave for all the pears and peaches. 
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But she gave 9 cents for ill of them. 
Therefore, by the conditions of the question, 

3x = 9. 

Dividing each member of the equation by 3, gives 

X = 3y the number of each that she bought. 

Ans. 3 pears and 3 peaches. 

2. George bought lead pencils at two cents, and 
ilate pencils at one cent apiece, of each an equal 
number. They cost him fifleen cents. How many 
of each did he buy ? 

3. A boy bought as many pen-holders as writing- 
books; paying three cents for a pen-holder, and six 
cents for a writing-book. How many of each did h 
buy for twenty-seven cents? 

4. A farmer sold as many barrels of apples as of 
cider, and received for the whole twenty dollars. He 
sold the apples at two dollars a barrel, and the cider 
at three dollars a barrel. How many barrels of each 
did he sell ? 

5. George and Henry together paid twenty-eight 
cents for oranges, and each bought ^ equal number 
But George paid at the rate of three cents, and Henry 
at the rate of four cents, apiece. How many oranges 
did each buy, and. how many cents did each pay for 
his oranges? 

6. A farmer sold as many sheep as calves; receiv- 
ing two dollars for a sheep, and four dollars ibr a calf 
He sold them all for twenty-four dollars. How many 
3f each did he sell ? 

7. Two men keep the:/ eows in a hired pasture, 
for which they pay forty-twc iollars a' year. One has 
two cows and the other has ^ve cows. How much 
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19. Three men, A, B, and C, keep their cows il 
the same pasture, and together pay fifty-six dollars for 
the use of it. A has one cow, B has three, and C 
has as many as A and B together. What was the cos< 
for each cow, and what did each man pay ? 

20. A boy has three times as many plums as pears, 
md twice as many pears as peaches ; in all, fifly-four 
rlow many has he of each kind ? 

• i. Anna, Lucy, and Mary are to share sixty dol 
ars. Anna is to have two, and. Lucy three dollars, to 
Alary 's one. How many dollars will each have ? * 

22. Charles has some apples ; George has twice as 
many as Charles ; and Peter three times as many as 
George. Now, if x be put for the number which 
Charles has, what will stand for the respective shares 
of George and Peter ? and what will represent the 
sum of their shares, or the whole nutnber of apples ? 

23. If the whole number of apples in the 22d 
question be ninety, what will be the value of z, and 
how many apples has each boy ? 

24. If the value of x, in the 22d question, be nine, 
flow many apples will each boy have ? 

25. Robert gave one half of his mon^y for quills, 
At a cent apiece, and the other half for quills, at the 
rate of three for a cent. He bought thirtynsix quills. 
How much money had he ? 

Let X = one half of his money. 

At a cent apiece, for x cents he bought x quills. 

it 3 quills for a cent, for x cents he got three timei 

as many quills as he did at the rate of 

one quill for a cent. 
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Then, k>r the other half of his money, he got 3 x quillsi 

and he bought, in all, x quills and 3 x quills. 

But he bought 36 quills ; 

therefore, x -|- 3 2, or 4 z = 36. 

Dividing each member by 4, x = 9 cents, or half* o\ 

his money. 
Then 2x= 18 cents, the whole of his money. 

26. A girl bought some oranges for forty-five cents, 
paying two cents apiece for one half of them, and 
three cents apiece for the other half. How many did 
she buy at eaob price, and how many in all ? 

27. A man bought a number of sheep for twenty- 
seven dollars. Half of them cost a dollar apiece, and 
the other half two dollars apiece. How many did he 
buy? 

28. One man travelled four miles an hour, and 
another five miles. Each travelled the same number 
of hours. The sum of the distances which they trav- 
elled was seventy-two miles. How many hours and 
miles did each travel ? 

29. Two men are seventy miles apart, and are 
travelling towards each other. One travels three 
miles an hour, and the other four miles an hour. In 
how many hours will they meet? and what distance 
does each trayel ? 

30. A boy bought fifty-foilr plums and grapes, pa> 
ing an equal sum of money for each kind of fruit 
The plums cost at the rate of a cent for two, and the 
grapes a cent for four. How many of each kind did 
he buy ? and how much mDuey did all coat f 
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SECTION VII. 

I. Charles has half as many books as George, and 
.hey both have nine. How many books has each.? 
Let X = George's number of books ; 
then Charles's number will be one half of x, 

ivhich is X divided by 2, and it may be written thus, — : 

tlien z -| — will represent the whole number of book<i 

But the whole number of books is 9 ; 
therefore, by the conditions of the question, 

* + f = 9. 

But X = — , or two halves of x. 
ft' 

m ft X t X S X 

and- + - = -; 

therefore, -— = 9. 

s 

1^ three halves of x are equal to 9, one half of x must 
be one third of 9, which is 3, or Charles's number 
of books. 

. f one half of x is 3, the whole of x will be twice 3 
which is 6, or George's number of books. 

Again, 
since — = 9, or one half of 3 x is 9, 

' the whole of 3 x is twice 9, which is 18 ; 
therefore, 3 x = 18. 
.f 32= 18, X will be one third of 18, which is 6 
ther ^ n 6, or George's number of books, 

tnd --- = 3, or Charles's, dtc. 

2 
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Or, 

Since — = 9, 

nmltiplying each member of the equation by 2, gives 

3x=18. 
Dividing each member of this last equation by 3, gives 

.2 = 6, as above. 

2. If — = 6, what will — , or one fourth of x, equal * 

4 4 

What will X equal ? 

3. If each member of the equation — = 6 be mul- 
tiplied by 4, what equation will express the product? 

4. If each member of the equation 3 a; = 24, be 
divided by 3, what equation will express the quotient 7 

5. In the equation — = 6, what is the value of a t 

that is, what number does x represent ? 

6. In two classes there are fifleen pupils, and the 
grammar class is half as large as the reading class. 
How many pupils in each class f 

7. Anna and Charles together have twenty-seven 
pens, and Charles has half as many as Anna. How 
many has each ? 

8. Robert is half as old as Mary, and the sum of 
their ages is twenty-one. What is the age of each t 

9. In an orchard of thirty trees there are half as 
many cherry-trees as pear-trees. How manv tree* 
are there of each kind ? 

10. The sum of two numbers i& eighteen, and one 
is half as large as the other. What are the sumters 1 

Let X =z the larger, &c. 
11 Divide twenty-four into two such parts, thaf 
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one shall be half of the other. What will the oartc 
bet 

12. One number is half as large as another, and 
their som is thirty-nine. What are the numbers t 

13. What number must be added to half of itself, 
that the sum may be thirty-three 7 

14. What number must be added to half of itself, 
that the sum may be forty-two 7 

15. Add such a number to half of itself, that the 
sum may be thirty. What will the number be ? 

16. A number and half of the same number added 
together are thirty-six. What is the number ? 

17. What number must be added to a third part 
of itself, that the sum may be twenty ? 

18. The sum of two numbers is thirty-two, and 
'>ne is a third part of the other. What are the num- 
bers? 

19. Divide thirty-five into two such parts, th:>t one 
part shall be one fourth of the other. 

20. A and B, in partnership, gain thirty-six dollars. 
A put into the firm half as much money as B, and 
shared proportionally in the gain. What was each 
one's share of the gain 7 

21. A man sold a knife for thirty cents, by which 
ae gained one fourth of the cost. How much did it 
eostt 

22. In a school of forty-five pupils, there are one 
(burth as many girls as boys. How many of each 
sex? , 

23. One number is one fifth of another, and ..heir 
ram is fortj-two. What are the numbers 7 

24. A man sold a horse for fifty-six dollars, hj 
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which he gained one sixth of what the horse cost 
What war the cost of the horse ? 

25. A put into the firm one fifth as much monej 
as B^ they gained seventy-two dollars. What wai 
each one's share of the gain ? 

26. What number must be added to one eighth of 
(self, that the sum may be ninety ? 

27. The sum of two numbers is forty-eight, and 
fie is one seventh of the other. What are the num- 
ers? 

28. If you count the lambs with the sheep, you 
vill find one hundred and eight in the flock, and 
here is one eleventh as many lambs as sheep. How 
nany of each 7 

29. The sum of two numbers is ninety-nine, and 
Dne is one tenth of the other* What are the num- 
bers? 

30. What number must be added to one ninth of 
Itself, that the sum may be one hundred? 

31. Mary has one sixth as many books as Anna, 
and they both have forty-nine. How many books has 
each ? . 

32. Divide eighty into two such parts, that one 
part shall be one ninth of the other. What will the 
parts be ? 

33. Two men gained sixty dollars, and one gained 
mxe fifth as much as the other. What was the gain 
nf each ? 

34. A man, by selling his cow for thirty-two dol- 
lars, gained one seventh of what she cost him. How 
iiany dollars did she cost ? 

35. The sum of ^wo numbers Is fifty-six, and one 
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seventh of one number is equal to the whole of the 
other. What are the numbers ? 

Let z = the greater ; 

then — = the less. 
7 

36. Two men together have twenty-five hundred 
uf dollars, and A has one fourth as many hundreds as 
fi. How many hundreds has each ? 

Let X = the number of hundreds that B has, &c. 

37. A man sold a house for twenty-four hundreds 
of ^iollars, by which barg^n he gained one fifth of 
what the house cost him. How many hundreds of 
dollars did he gain ? 

38. There were only ninety-nine sound oranges in 
a box bought by two boys ; but Daniel paid only one 
eighth part as much as Frederic. How many oranges 
ought each to have 7 

39. What number must be added to one fifteenth 
of itself, that the sum may be sixty-four ? 

40. A brother and sister inherit an estate which 
sold for sixteen thousands of dollars; but by their 
father's Will, the brother is to have only one third as 
much as the sister. How many thousands of dollars 
will each have ? 

41. Divide fifty-six hundreds into two such parts, 
lliat one part shall be one seventh as many hundredh 
as the other. How many hundreds will each part be ? 

42. Anna and Mary are to share twenty chestnuts 
and Mary is to have two thirds as many as Anna. 
How many will each have ? 

43. John is three fourths as oJd as Robert, and 



\ 

* 



^ 7.] INTELLECTUAL ALGPBRA. 45 

the sum of their ages is twenty-eight. Wha is the 
age of each ? 

44. The sum of two numbers is thirty-two, and one 
18 three fifUis of the other. What are the numbers ? 

45. One number is five sixths of another, and 
their sum is seventy-seven. What are the numbers 1 

46. What number must be added to two ninths oi 
itself, that the sum may be fifly-five ^ 

47. A man sold a yoke of oxen for ninety dollars, 
by which he gained two sevenths of what they cost 
him. How much did the oxen cost? and how much 
did he gain? 

48. In a school there are thirty-nine pupils, and 
there are five eighths as many studying algebra as 
there are studying arithmetic. How many in each 
study ? 

49. What number is that to which two thirteenthb 
of itself must be added, that the sum may be sixty ? 

50. Divide fifty-four into two such parts, that one 
part shall be only two sevenths as large as the other 
What will the parts be ? 

51. A horse and cow together cost ninety-six dol- 
lars, and the cow cost three fifths as much as the 
horse. What was the cost of each ? 

52. A and B, in partnership, gain eighty-four dol- 
lars. A put into the firm three fourths as much money 
as B, and they are to share the profits in the same pro* 
portion. How many dollars can each have ? 

53. The sum of two numbers is forty five, and one 
Qumber is four eleventLs of *he other. What are th« 
aumben t 



i6 INTELLECTUAL ALGEBRA. 



C§ f 



54. What number must be added to five uintns o 
itself, that the sum may be twenty-eight ? 

55. If one third of x be added to one third of sc. 
how many thirds of x will the sum be? and whai 
term will express it ? 

56. In jr of x, f of x, and f of x, there are how 
many fourths of z ? and what term will express their 

.sum ? 

57. What is the sum of -^ of z, f of x, and ^ of x f 

58. In X and f of z there are how many fifths of 
T ? What term will express the sum? 

59. If z be added to ^ of z, what term will express 
the sum ? 

60. What term will express the sum, if ^ of z be 
added to f of z ? 

61. If the expression, 1 1 , be reduced to 

one term, what will express the sum ? 

62. How many ninths ofzin2z-{ l""7r^ *°^ 

what term will express the sum ? 

63. Reduce the expression z -| 1 , that is, 

unite the terms in one term. What will that tens 
be? 

64. Reduce to one term the ei^ressioD 

What will the term be t ' 
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SECTION VIII. 

I. George has four pears, which is one half ai 
many as Anna has How many has Anna? 

Let X represent Anna's number of pears ; 

then — y or x divided by 2, equals George's pean 

But George has 4 pears ; 
therefore, by the conditions of the question, • 

— .= 4. • 

if one half of x is equal to 4, the whole of z b equal 

to 8 ; 

therefore, Anna has 8 pears. 

Or, 

smce — = 4, 

lualtiplying each member of the equation by 2, giies 

z = 8, or Anna's pears. 

2. Charles has eight arrows, which is one third as 
many as George has. How many has George ? 

3. A man has ten oxen, which is two thirds of the 
number of his cows. How many cows has he ? 

4. One boy has eighteen oranges, which is three 
f<)urths as many as another boy has. How many has 
the other ? 

5. Twelve is three iiflhs of what number ? 

6. The smaller of two numbers is twenty, and it 
IS five eighths of the larger. What is the larger 
number ? 

7 A man sold a cow for wenty-four dollars, which 
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WM six sevenths of what she cost him. Ho\i much 
did she cost him, and idiat did he )oee f 

d« In a pasture there are six horses, which is two 
ninths of the number of bheep in the same pasture. 
}Iow many sheep are in the pasture ? 

9. George has sixty-four cents, which is fpur fifths 
of the money in Edward's purse. How many cents 
ire in Edward's purse ? 

10. One number is five eighths of anpther, and the 
smaller is thirty-five. What is the larger number ? 

11. There are two numbers, the smaller being 
seven twelfths of the other, and the smaller is twenty- 
one. . What is the larger number t 

12. A man sold his horse for seventy-two dollars, 
which was eight ninths of what the horse cost him. 
How much did the horse cost ? and how much did he 
lose by his bargain ? 

13. A part qf William's money is twenty-four 
cents, and he says it is three sevenths of all he has. 
How much has he T 

14. The smaller of two numbers is twenty-eight, 
and it is seven twelfths of the larger. What is the 
larger ? 

15. Charles has thirty cents in his hand, and this 
IS five sixths of the sum in his purse. How many 
cents are there in his purse ? 

16. One number is four, and it is two thirteenths 
t>f another. What is the other number ? 

17. Anna gave away six books, which was two 
ninths of all she had. How many had she ? 

18. George gave to a poor woman fourteen cents, 
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irhich was seven eighths of all he had. How man) 
had he? 

19. How many fifths of x are there in the whole 
of*! 

20. If two fifths of X be taken fi'om the whole of x, 
how many fifths of x will remain ? 

21. A boy, after eating two fifths of his plUms 
found he had twelve plums remaining. What num 
ber had he at first, and how many did he eat ? 

22. In the whole of x there are how many elev« 
enths of X f 

23. If. from eleven elevenths of x, eight elevenths 
of X be taken, what part of x will remain ? 

24. A farmer took a load of melons to market, 
and, after selling eight elevenths of them, found he 
had twenty-one remaining. How many did he take 
to market? 

25 Six feet of the length of a pole are under 
ground, and two thirds of the pole are above ground. 
How long is the pole ? 

26. Twenty-eight, the smaller of two numbers, is 
four ninths of the 6ther. What is the larger number ? 

27. A pole is three fourths under water, and there 
are seven feet out of water. How long is the pole ? 

28. A man sold a cow for three fourths of what 
she cost him, and by so doing lost six dollars. What 
did she cost, and for how much did he sell her ? 

29. A man, going a journey, travelled three fifthf 
of the distance before dinner, and by going twenty 
miles after dinner, he finished his journey. How 
long was the journey? . 

30. A man sold a horse for nine tenthr of what ^h*i 
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horse cost him, and by the bargain he lost ten doUara. 
What did the horse cost '7 and for how much was he 
sold? 

31. Eight is one third of what number t 

32. Nine is three fourths of what number f 

33. A boy gave away four fifths of his money, and 
had six cents remaining. How much money had he 
at first ? 

34. William is nine years old, and his age is three 
fifths of Mary's. How old is Mary t 

35. A boy, by permission of his father, sold his 
sled for nine elevenths of what, it cost him, and by 
doing so he lost twenty-four cents. What did the 
sled cost ? and for how much did he sell it ? 

36. A man, afler spending five eighths of his 
money, found he had twenty-one dollars remaining. 
How much money had he at first 1 

37. A girl took four ninths of her money from her 
purse, and then there were thirty cents remaining in. 
it. How much money was in the purse at first ? 

38. A teacher; having dismissed ten of his pupils, 
found only three fifths of his school remaining. Of 
how many pupils did the school consist ? 

39. A man sold a carriage for four fifths of what it ' 
cost him, and by so doing he lost one hundred dol- 
lars. What did it cost him ? and for how much did 
he sell it ? 

40. One number is four sevenths of another num- 
ber, and the smaller is sixteen. What is the larger 
number ? 

41. Sixteen is four elevenths of what number? 
49 Tweaty-seven is nine tenths of what number Y 
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43. One namber is four ninths of another^ and 
their difference is fifteen. What is the larger num 
bert 

Let X = the larger number, 

and — will be the smaller number. 
9 

' fix 
Then — =:the difference between the numbers 
9 

Bat the difference is 15 ; 
therefore, by the conditions of the question, 

^=15. 

9 

Dividing esfCh member by 5, gives 

^ = 3. 

9 

Multiplying each member by 9, gives 

Then the larger number is 27, 

and — = 12, the smaller number. 
9 ' 

44. If you saw off from a sloop's mast two ninths 
of its whole length, and find the riemainder seventy 
feet long, how long was the mast at first ? 

45. If you take from a basket of apples two 
sevenths of the whole number in it, fifty apples will 
remain in it. How many apples w^ere in it at first? 

46. One number is three tenths of another, and 
their difference is forty-nine. What are the numbers t 

47. Henry sold three eighths of his hens, and had 
fifteen remaining. How many had he before he sold 
•ny? 

48. Forty-eight is six elevenths of what numbf^r ? 
49 Sixty-three is seven ninths of what number ? 
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• 50 One man is three fourths as old as another 
and the difference of their ages is ten years. What 
b the age of each t 

Let z = the age of the elder, &c. 

Then — = the difference of their ages. 

51. One drove of cattle is three fifths of another, 
and the difference between the two droves is twenty- 
four. How many are there in each drove 7 

52. In one flock there are seven eighths as many 
sheep as there are in the other flock, and the smaller 
flock has in it ten less than the larger. How many 
m each flock ? 

53. Charles lost three eighths of his money, and 
then had only forty-five cents. How much money 
had he before his loss? 

54. One number is three fourths of another, and 
the difference between them is six. What are the 
numbers ? 

55. One number is four fifths of another, and if 
seven be added to the smaller, It will be equal to the 
larger. What are the numbers ? . 

56. The difference between two numbers is twenty- 
four, and one is three elevenths of the other, l^hat 
are the numbers ? 

57. To three fourths of what number must five be 
added that the sum may be equal to that number T 

58. If to one third of some number twelve be 
added, the sum will be equal to the number itselfl 
What is the number ? 

59 If five be added to six sevenths of a man f 
ige the sum will be his age. How old is he ? 
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frO Anna^ age is three fi^hs of Mary's, and the 
diflor^nce of their ages is four. What are their agest 

61 ■ The difference between two numbers is 
eighteen, and one is fire eighths of the other. What 
ve the numbers f 

62. Thi/ty is five sevenths of what number? 

63. Sixty- six is eleven twelfths of what number f 

64. What part of x must be added to two thirdi 
of X, that the sum may equal the whole of x f 

65. What part of x must be added to three seventhi 
of X, that the sum may be the whole of x ? 

66. In one half of x there are how many fourthi 
of xt 

67. In one third of \ there are how many sixths 
of xt 

68. How many sixths of x are there in two thirds 
of xt 

69. How many ninths of x in one third of x t 

70. Two thirds of x may be expreaaed thos, — ; 

that is» 2 X dividdd by 3. How will you express three 
ninths of x t 

71. How many ninths of x in two thirds of x^ or — t 

9 
4 «c 

72. In — there are how many tenths of x t 

73. How many twelfths of % .are there in — t 

tx 

74. In — there are how many fouiteenths of x f 

7 

75. How many fourteenths of x are there in —-f 

X 

%x 

^6 In — there are how many ^ightee^thiS of sr t 

9 
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SECTION IX. 

1 Anna gare away half of her books, and then 
had four remaining. How many books had she at 
BrstY 
Let X represent the number of books she had at firsts 

then -*, or one half of z, will represent what she 

z 

gave away; 

and X , or X less one half of x, will eiqpress the 

number of books she had remaining. 

But she had 4 books left ; 

therefore, by the conditions of the question, 

X less one half of x = 4. 

Since x is equal to two halves of x, the equation is 

two halves of x less one half of x ^ 4 ; 

then one half of x = 4 ; 

consequently, the whole of x must be twice 4 ; 

and X = 8, the books Anna had. 

Or, 
since X — ^^—- = 4, 

z 

multiplying each member of the equation by 2, givefi 

2x—x = S;, 
uniting the terms in the last, 
X = 8, as above 

2. if from some number one h&lf of itself be sub* 
tracted, the remainder will be eight What is the 
number T 

3 The difl^ence between the whole of a numbei 
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and one half ol the same number is six. What is the 
number ? 

4. Charles lost one third of his money, and had six 
cents remaining. How many cents had he at first ? 

5. tt from some number one third of itself be sub 
tracted, the remainder will be ten. What is the 
number ? 

6. After Charles had spent one fourtl of his money 
for a lead pencil, he had twelv^ cents remaining in 
his purse. How much money did the purse contain 
before his purchase 1 

7. If from some number one fourth of itself be 
subtracted, the remainder will be fifteen. What is 
the number ? 

8. A man sold one sixth of his cows, and then had 
ten cows remaining. How many had he at first 7 

9. A boy eat two thirds of his oranges, and had 
four remaining. How many had he at first ? 

Let z = his number of oranges ; 
then X less two thirds of x, will express the numbei 

remaining. 

But he had 4 oranges remaining ; 

therefore, b/ the conditions of the question. 

x-- = 4. 

Multiplying each member of this equation by 3, gives 

32 — 2x-=l2; 
uniting terms, x = 12, his number of oranges. 

10. If two fifths of some number be subtracted 
from the whole of the same number, the remaindei 
will be nine. What is the number ? 

1 1 The difierence between the whole of a numbei 
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and three fifths of the same number is eight Wh«t 
IS the number ? 

12. A man sold a cow for fifteen debars, and by sc 
loing he lost two fifths of what the cow cost How 
'nuch did the cow cost ? and what did he lose ? 

13. What number is that, firom which if three 
sevenths of itself be subtracted, the remainder will 
be tweKe ? 

14. A boy spent five ninths of his money, id then 
had sixteen cents remaining. How much money had 
he at first t 

15. If seven tenths of some number be subtracted 
from the number itself, the remainder will he fifteen 
'^Vhat is the number ? 

16. A man lost two ninths of the cost of his horse, 
oy Celling him for fifty-six dollars. What did the 
horse cost him ? and how much did he lose t 

17. The difference between the whole and five 
eighths' of a number is eighteen. What is the number ? 

18. A farmer sold three eighths of his flock of 
sheep, and had forty sheep remaining. How many 
sheep were in the flock at first ? 

19. If firom a number three fourths of itself be 
subtracted, the remainder will be seven. What is the 
number? 

20. If from Caroline's age you take three fourths 
of her age, the remainder will be six years. How 
old is Caroline ? 

. 21 From what number must you take three fifthi 
of itself, that the remainder may be twenty ? 

22 The difference between Samuel's age and tw( 
ifths of his age is fifteen. What is his age T 
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23. Ihe difference oetween a number and fiv^ 
ninths of itself is sixteen. What is the number ? 

24. A man paid awaj three eighths of hb money, 
and had thirty dollars reinaining. How much money 
had he at first? 

25. The difference between the whole of a nam- 
ber and seven tenths of it is eighteen. What is the 
number ? 

26. A boy spent four ninths of his money, and had 
thirty cents remaining. How much had he at first ? 

27. After paying a debt with three tenths of his 
money, a man found he *had forty-two dollars remain- 
ing. How much money had he at first? and what 
was the debt ? 

28. From what number must four sevenths of it^ 
self be taken j that the remainder may be eighteen ? 

29. The difference between a number and one 
sixth of itself is ten. What is the number ? 

30. If one third of x be taken from the whole oi 
X, how many thirds of x will remain ? 

z = — , that is, three thirds of z, or 3 z divided by 3 

And 3z divided by 3, less x divided by 3=: 2 a 

divided by 3 ; 

. . 9x X 9x ' 

or, umtins terms, =- — . 

Ans. } of X. 
31 What term will express the difference betweeo 

X and two thirds of x : that is, between x and — ? 

3 

32. If one fourth of x be taken from x, what wil 
ftxpress the remainder? 
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33. If — be taken from x, what will be the re 

mainder ? 

34. What 18 the difference between x and two fifthi 
of xf 

35. If --- be taken from x, what will express the 
remainder? 

36. If — be taken from 2 x, what term will e3q>re88 
the remainder? 

3 X = -— ; and — -,= — , the remamder. 

o ■ 6 6 6 

37. What will e3q>re8s the difference between 2 x 
and — ? 

7 

38. What will represent the difference between 2 x 
and — ? 

7 

1 r 

39. If — be taken from 3 x, what will represent 

the remainder ? 

40. In the equation ^ — — =: 4, what does x r^ 
resent? 

41. In the equation 3 x r = ^« y^hat is the 

ralue of x ; that b, what number does x represent ? 

6 X 

42. In the equation 4x T^^^» ^^^^ >> ^ 

z 

▼alue of X? 

43. In the equation 2x r^T ^' ^» ^"^ "^ 

the Talue of x? 
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SECTION X. 

1. George gave one half of hLs book^ m» ais sisteri 
wd one fourth of them to his brother, and the i found 
he had given away six books. How many had George 
at first ? and how many di j he give to each ? 

Let % = the number of books George had at first ; 

then -r^ or one half of z, expresses the number of 

books which he gave to his sister, 

and — , or one fourth of z, expresses the number of 

books which he gave to his brother. 

But he gave them C books ; 

therefore, by the conditions of the question, 

one half of x and one fourth of xz±6; 

But one half of x is equal to two fouiths of x, 

«nd two fourths of x added to one fourth of z = three 

fourths of x ; 
therefore, three fourths of z = 6. 
Since three times one fourth of z is 6, once one fourth 

of X is one third of six, which is two. 
If one fourth of z is two, the whole of z iafour times 

two, which is eight ; 

then z = 8, the books George had. 

He gave one hdf of z books, which is four, to his sister. 

lie gave one fourth of z books, which is two, to hif 

brother. 

by the conditions of the question, 

7+f=«- 
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Multiplying each term in each member of the equa- 
tion bj 4, gives 

—+— = 24 

Reducing firactiona and uniting terms, gires 

3^ = 24. 
Diriding each member of this last equation by 3, giTek 

3s t4 * 

— ^ — , or z =: 8y George's books ; 

3 3 

— =: 4y the number he gave to his sister ; 

•^ =: 2, the number he gave to his brother. 

2. If <me half of a number be added to one fourth 
of the same number, the sum will be nine. What is 
the number ? 

3. George expended two thirds *of all his mcmey 
for a writing-book, and one sixth of it for a pencil. 
He paid ten cents for both. How much money had 
he at first ? 

4. If half of a number be added to one fourth of 
the same number, the sum will be twelve. What is 
the number ? 

5. If half of a number be added to the same 
number, the sum will be fifteen. What is the num- 
ber? 

6. If two thirds of a number be added to one sixth 
of the same number, the sum will be fifteen. What 
IS the number ? 

7. Charles eat one fourth *of his chestnuts, and 
gave away one third of them. He then (bund he had 
^Hirteen less than at first How many had he ? 
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Let X represent the number he had ; 
then^ by the conditions of the questioo^ 

4 12' S U 

therefore, h — = 14. 

* 12 * 12 

Uniting terms, — = 14. 

Multiplying each member of the equation by 12 gives 

7z=168. 

Dividing each member of the last equation by 7, gives 

T -= 24, the number Charles had. 

Or, 

4 * S ' 

multiplyirg each term of each member by 12, gives 

— + — =168. 

•4*8 

Reducing fractions, gives 

3a; + 4a;=l68. 

Uniting terms, gives 

72 = 168. 

Dividing each member by 7, gives 

z = 24, as above. 

8. If one fourth of a number be added to one third 
of the same number, the sum will be twenty-one. 
What is the number? 

9. The sum of one fourth and seven twelfths of the 
tame number is twenty. What is the number ? 

10 If two thirds of a number be added to half of 



since 
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the same number, the sum will be fourteen. What if 
ine number t 

11. A boy expended one fourth of his money for 
pens, and three eighths of it for pencils. He spen 
Aheen cents. How many cents had he at first ? anr 
how many had he left ? 

12. If two .fifths of some number be. added to three 
tenths of the same number, the sum will be forty-two 
What is the number ? 

13. Mary gave one third of her books to Jane, and 
one seventh of them to Lucy. She gave away twenty. 
How many had she at first ? 

14. If one third, one fourth, and one sixth of a 
number be added together, the sum will be fifty-four. 
What is the number ? • 

15. Robert gave one fourth of his money for pen- 
cils, two fifths of it for writing-books, and one tenth 
of it for pens. He paid out thirty cents. How much 
money had he at first? How much did he pay for 
each? 

16. If you add together ^, f, and | of some num 
ber, the sum will be forty-six. What is the number ? 

17. If you add together f , j-, and -^ of some 
number, the .sum will be sixty. What is the num« 
ber? 

18. The sum of i, ^, and ^ of a school is twenty- 
two. How many pupils are there in the school ? 

19. What is the sum of ^.^.-^-f — ? 

2 ' 4 ' 8 

20. What will express in one term the sum of the 

rhree terms -- -1- —- -j- —• ? 
3 ' 6 ' IS 
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21. Reduce the following expressioi; lo od6 l^rm, 

C SC 9 2B 

- -j 1 . What will represent the sum 1 

22. Reduce the expression "7" "^^ "T" + 7» ^o o*** 
term. What will be the sum ? 

23. If each member of the equation — -|- — - = 13 

be multiplied by 3, what equation will express the 
product ? 

24. If each member of the equation |^i^=39, 

be multiplied by 4, what equation will express the 
product ? 

25. To what equation will 9 z -}" ^ ^ = ^^ ^ 
equal, when the two terms of the first member are 
united ? 

26. If each member of the equation 13 x = 156, 
be divided by 13, what number will express the value 
ofx? 

27. Reduce the equation — -|-— ' = 7. What 
number will express the value of x ? 



28. Reduce the equation ^ + — =13. What 

2 /> 



4« 

on -1- 
number does x represent? 

29. Reduce the equation 1 1 = 17 

Z o 4 

What will be the number represented by x? 

30. In the equation 1- -^ = 11, what is the 

b 

raiue of xf 
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SECTION XI 

1. O&oROE, Anna, and Charles have uxteen books. 
Anna has two more than Charles, and George has as 
many as both. How many has each ? 

Let X = the number Charles has ; 
then z -|- 2 = the number Anna has, bdcanse she has 

2 more than Charles, 
and X added tox-^^^zthe number George has, be- 
cause he has as many as both. 
Then 2 z -j- 2 = George's number ; 
and x added to z-|-2 added to 2x-^2f will express 

what they all have. 

But they all have 16 books ; 

therefore, by the conditions of the question 

z + z + 2 + 2z + 2 = 16. 

Uniting terms, gives 

41 + 4=16. 

Subtracting 4 from each member of the equation, gives 

4z = 12. 

Dividing each member of the equation by 4, gives 

z = 3, the number Charles has ; 

then z -{- 2 = 5, the number Anna has , 

and 2 z -f- 2 = 8, the number of books George has. 

2. Three men have twenty-two dollars. The first 
has three dollars more than the second, and the third 
has as many as both of the others. How many dol- 
lars has each ? 

3. The sum of three numbers is forty-four. The 
first is four more than the second, and the third is ac 
large as both the others. What are the numbers t 
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4. Mar}, Lucy, ard Jane have fifty-two quills. 
Jane has five more than Lucy, and Mary has two 
more than both. How many quills has each ? 

5. John is six years older than James, and Wil- 
liam's age is three years more than the united ages of 
both. The sum of their ages is fifty-one. What is 
the age of each ? 

6. One number is eight more than a smaller num- 
ber, and a third number is four more than bot'i, and 
the sum of the three numbers is sixty-eight. What 
are the numbers ? 

7. George is nine years older than William, and 
Herman is two years older than both. The sum of 
their ages is forty. What is the age of each ? 

8. Three men received seventy-seven dollars. A 
received three dollars more than B, and B received 
four dollars more than C. How many dollars did 
each receive? 

9. The sum of three numbers is forty. The first is 
ten more than the second, and the third is seven less 
than the first What are the numbers ? 

Let X = the second number ; 

then X -|- 10 = the first number. 

The sum of the two is 2 z -|- 10. 

rbe third number, being 7 less than the first, will bi 

expressed by jb + IO — 7, or aj-^3 

• But the sum of the three is 40 ; 

therefore, x + x + 10 + x + 3 = 40, 

Uniting the terms of the first member, givef 

3x + 13 = 40. 
Taking 13 firom each member, gives 

3x = 27, 
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Dividing each memb'V by 3, gives 

x=z9, the second number ; 

X -|- 10 = 19, the first number ; 

X -|- 3 = 12, the third number. 

10. Three men added their ages, and found the 
ram was one hundred years. The first was twelve 
years older thaa the second, and the age of the third 
was eight years less than the sum of the ages of the 
first and second. How old was each T 

11. One number is seven more than a second num 
ber, and a third is nine less than the sum of the other 
two. Their sum is fifty-three. What are the num- 
bers ? 

12. There are ninety sheep in a flock, owned b} 
three men. A owns twelve more than B, and C owns 
fourteen less than A and B both. How many sheep 
does each own? 

13. The sum of three numbers is seventy. The 
first is eleven more than the third, and the second, is 
as much as the first and third together, lacking 
twelve What are the numbers? 

14. Three men together have eighty-two dollars. 
A has fifteen more than B, and C has as many as A 
and B both. How. many dollars has each t 

15. Henry, William, and Robert, together, have 
forty-two cents. Henry has eight more than William, 
and Robert has only six less than both. How many 
cents has each ? 

16. In the equation x-|-2x-|-6 — 8=16, what ii 
the value of x ? 

17. What is the value of x in the equation x -j- ^ 
4-2x-|-8-t-x = 47? 
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18. "What is the value of x in the equation z -|-2.s 
— 13fx + 4=ll? 

19. Fifteen books are to be divided into three 
such parts, that John shall have four more, and Wil- 
liam four less, than Robert. How many will each 
liave* 

20. Divide thirty-nine into three such parts, that 
ihe first shall be seven greater, and the second seven 
less, than the third. What are the parts ? 

21. Lucy, Mary, and Anna, received each the same 
number of oranges, in all eighteen. But Anna gave 

three of her oranges to Lucy. Then how many had 
eacht 

22. Divide twenty-three into three such numbers, 
that the first shall be five more, and the third three 
less, than the second. What are the numbers ? 

23. Three men are to receive thirty-eight dollars. 
The first is to have seven more, and the second five 
less, than the third. How many dollars will each 
receive ? 

24. The sum of three numbers is twenty-five. The 
first is four more, and the second six less, than the 
third. What are the numbers? 

25. A, B, and C, gained twenty-seven dollars, and 
they are to share in the following proportions ; A is 
to have four less than B, and C five less than B. How 
many dollars will each receive ? 

26. The sum of three numbers is twenty. The 
first number is three less than the second, and the 
second is two less than the third. What are the 
numbers ? 

V' . Three men together had forty-one dollars 



A 
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The first had two less than twice the secoad, and th 
third had three^more than the second. How mauj 
dollars had each ? 

28. Divide thirty-eight into three such parts, that 
the first shall be six iess than twice the second^ and 
the third four less than the second. What will the 
parts be ? 

29. Anna is three years younger than Eliza, and 
£liza is seven years older than Lucy. The sum of 
their ages is seventeen. How old is each ? 

30. Divide twenty-four cents between three boys, 
giving the first two cents less than the second, and 
the second two less than the third. How many will 
each have ? 

31. Twenty-six pupils in a school are in three 
classes. In the first class ihere are four less than in 
the second, and in the second three less than in the 
third. How many pupils in each class t 



SECTION XIL 

1. Robert and John together have eleven cents, 
but Robert has two more than half as many as John 
How many has each ? 

, Let X represent John's money ; 

then -7 + 2 will represent Robert's; 
and X -|- 1- 2 will represent the money both had. 
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But both had 11 c^ts ; 
tAerefore^ by the conditions of the question, 

r-f 1 + 2 = 11. 
Subtracting 2 from each memoer of the equation, gii sf 

«+!=«. 

Multiplying each member by 2, gives 

2aj-|-a:=18. 

Uniting terms in the first member, gires 

3x=l8. 

Diriding each member by 3, gives 

2 z= 6 cents, or John's money ; 

then 1-2 = 5, Robert's money. 

z 

2. Three boys together have twenty-five cents. 
William has one fourth as many as Charles, and 
George has half as many as Charles and four more. 
How many cents has each ? 

3. Sarah is two years older than Eliza, and if two 
thirds of Eliza's age be added to Sarah's age, the sum 
will be twenty-two. What is the age of each ? 

4. What is that number, to which if you add three 
fourths of itself and five more, the sum will be fojty ' 

5. If to a boy's money you add three fifths of nis 
money and six cents more, the sum will be fi fly-four 
cents. How much money has he ? 

6. If three sevenths of a number and nine mor^ 
be added to the number itself, the sum will be forty- 
nine. What is the number ? 

*7, Three boys have sixty quills. The second huf 
five more than the third, and the firet has three fourthi 
as many as the third. How many has each 7 
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8. If you add two fifths of a number and eigh 
more to the number itself, the sum will be fiftj. 
What is the number? 

Q. A boy is eight years older than his sister. If 
twice the brother's age be added to one seventh of the 
sister's, the sura will be thirty-one. How old is each 1 

10. The difference between two numbers is three. 
If half the less be added to three times the greater, 
the sum will be forty-four. What are the numbers ? 

11. A farmer has five more cows than horses. If 
one third of the number of horses and fWo more be 
added to the number of cows, the sum will be twenty 
seven. How many of each has he ? 

12. One number is fifteen more than another, and 
the sum of twice the greater, added to three fourths of 
the less, is sixty-three. What are the numbers ? 

13. William is nine years older than Robert, kd J 
the sum of twice William's age and two fifths oi 
Robert's, is fifty-four. What is the age of each ? 

14. What number must be added to three sevenths 
of itself and five more, that the sum may be 'orty* 
five? 

15.> A man is seventeen years older than his sister. 
If his age be added to three eighths of his sister's, the 
sum will be sixty-one. What is the age of each ? 

16 The difference between two numbers is ten 
If the greater be added to three fourths of the less 
ahd five more, the sum will be fifty. What are the 
a umbers ? 

. 17. In the equation 2;+ 10 -(- — + 7 = 31, if the 
erms in the first member be united, and seventeen 
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3u! tracted from each member, what will express the 
c^iuation ? • 

18. If each member of the equation, x-| =^14, 

be multiplied by 4, what equation will express the 
product ? 

19. If each member of the equation 7z = 56y be 
divided by seven, what number will express the value 
ofz? 

20. In the equation aj + 7-| 1- 3 = 24, what 

number will express the value of z ? 

21. Reduce the equation 2 z -| h ^ = 25. 

What will be the value of z ? 

X X 

22. Reduce the equation z-|-3-| [-• -|-5=- 

22. What number does z represent ? 



SECTION XIII. 

1 George has only four more books than Anna 
has, and yet he has twice as many as Anna. How 
many has each? 

Let z = Anna's books ; 

then George will have z -|~ 4 books. 

But George has also twice as many as Anna , 

therefore, George has 2 z books. 

Since 2 z represents the books George has, and z -(- 4 

also represents his books, the two exgre.ssions 

must be equal to each other 
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Therefore, by the ccmdiiioiiB of the qneatioik^ 

At z and 4 are equal to 2 x, 4 alone mast be eqaa 

to x; 

therefore, Anna has 4 books, 

and George has x -|- 4 = 8 books ; 

or, since 2 x = x -|- 4, 

■abtraeting x from each member of' the equation, givea 

2x — x = x — x4-4. 

Uniting terms, gives 

X = 4, as above. 

2. Robert is twice as old as Charles, and the dit> 
ference between their ages is five. What is the age 
of each ? 

3. Anna had as many dolls as Lucy ; but three 
more were given to Lucy, and she now has twice as 
many as Anna. How many dolls has each ? 

Let X =: Anna's number of dolls. 

Lucy had the saiue^; then she also had x dolls, 

and X 4- 3 = Lucy^s present number of dolls. 

But this IS twice Anna's, or 2 x ; 

therefore, 2 x = x -f- 3. 

Subtracting x from each member of the equation, gives 

X = 3, Anna's number, 
and X -|- 3 z^ 6, Lucy's number. 

4. To what number must eight be added, that tlie 
sum may be three times the number T 

5. Caroline is ten years older than Mary, and 
Caroline's age is three times Mary's. How old u 
each? 

6. What number must be increased by twelve, thai 
the sum may be three times itself? 



^ 13.] INTELLECTUAL ALGEBRA. 73 

7. Lucy is fifteen years yoanger than Jane, an^ 
Jane is four time^ as old as Lucy. What .6 the age 
of each ? 

8. What number will be four times as large, if yc^i 
add eighteen to it? 

J9. John and James are of the same age. If to the 
sum* of their ages twenty-seven be added, the sum will 
be five times the age of either. What is the age of 
each? 

m 

10. , What number is five less than twice itself? 

11. What number is that which is eighteen less 
than three times itself? 

\2. John has thirty-three cents more than Peter, 
and he has four times as much money as Peter. How 
many cents has each ? 

13. What number must be added to itself, and then 
be increased by five, that the sum may be three times 
khe number ? 

14. A boy is four times as old as his playmate , 
and the difference in their ages is twelve years. What 
is the age of each ? 

15. The difference between two numbers is three, 
and cwice the larger is equal to three times the small- 
er. What are the numbers ? 

16. A father is five times as old as his son, and the 
difference of their ages is thirty-two. What is the 

*age of each ? 

17. One numt^er is six times another, and the di^ 
ference between them is forty. What are the numbers? 

18. If you give Sarah sixteen books more than you 
give Caroline, she will have three times as many as 
Caroline How many books will each have ? 



<4 INTLLLECTUAL ALGfii>llA. [§ 1^ 

19. If forty years be added to a person's age, tha 
•um will be three times his age. What is his age ? 

20. The difference between two numbers is four, 
and three times the larger is equal to five times the 
smaller. What are the numbers ? 

21. If Charles lives seven years longer, his age 
will be double what it now is. What is his age ? 

22. If twelve be added to some number, the sum 
will be four timeathat number. What is the number t 

23. If John lives fourteen years more, he will be 
three times as old as he is now. How old is he ? 

24. If twenty cents be added to a bojr's money, the 
sum will be three times as much as it now is. How 
much money has he ? 

25. Fifteen years hence, Mary's age will be four 
times what it now is. What is her age ? 

26. If twenty be added to some -number, the sum 
will be five times that number. What is the number ? 

27.. If you give twenty-four cents more to James, 
he will have five times as many as he now has. How 
many has he ? 

28. What number must be added to itself and to 
seven more, that the sum may be three times that 
number 1 

29 When George shall be thirty years older, hit 
age will be four times as much as it is now. What is 
his age ? 

30. What number must be added to itself and to 
wenty-seven more, that the sum may be five times 
hat number ? 

31. John is four years ol^n than Hem v, and twice 
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John's age is three times Henry's age. Wh^i is thts 
age of each 1 

32. The difference between two numbers is ten, 
and three times the greater is equal to five timep tlie 
less number. What are the numbers ? 

33^ One man is twelve years older than his brother, 
and three times the man's age is equal to five times 
the brother's. How old is each 1 

34. The difference of two numbers is six, and five 
limes the greater is equal to eight times the less. 
What are the numbers ? 

35. A man is 'six years older than his wife, and 
seven times the man's age is equal to nine times his 
wife's. What is the age of each ? 

36. One number is nine more than another, and 
four times the greater is seven times the less. What 
are the numbers ? 

37. If z -f- 6 be multiplied by 3, wnat will express 
the product? 

38. If 2 2 4- 4 be multiplied by 5, what will ex- 
press the product 1 

39. In the equation 3 x -f- ^^ = ^ *> if 3 z be sub- 
tracted from each member, what will express the re- 
sult? 

40. If each member of the equation 2 z := 12 be 
divided by 2, what equation will express tHe quotient i 

41. In the equation 2 x -\' 15 z=z 7 x, vrhBi number 
will express the value of z ? 

42. Reduce the equation 3 z + 9 = 6 a; + 3. What 
number does x represent ? 

43. Reduce the equation x -^20 = 34. What U 
th« value of x1 



Ih INTELLCCTUAL AI/3EBH1* [§ 14. 



SECTION XIV. 

• 

I. Eliza gave half of her books to Joshua, and on€ 
Knirth of them to Samftel, and. then had but two le& 
for herself. How many had she at first, and how 
cianj did she give to each ? 

Let X = the whole number of books ; 

then — = the books she gave to Joshua, 

and — = the books she gave to Samuel ; 

then 1 f- 2 must represent all the books she had 

Therefore, by the conditions of the question. 

Multiplying each member by 4, gives 

tf + tf + 8 = 4x. 

Reducing firactions in the first member, gives 

2x + x + 8 = 4x; 

ilnKing terms in the first member, 

3x + 8 = 4x. 

Subtracting 3 x from each member, gives 

8=x. 
Therefore Eliza had 8 books ; 

then — - = 4, Joshua's books ; 

2 

and — =: 2, Samuel's books. 

4 

Z Sarah gave one third of her money for a book 
oni one sixth of it for a pencil, and then had eigh 
»ents left How many cents had she at first ^ 
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3. If one half of a number be added jo one third 
of the same number and four more, the sum will be 
the number itself. What is the number ? 

4. A man, being asked his age, replied, *'If ten 
years be added to one fourth and one third of my age^ 
the sum will be toy age." How old was he f 

5. If two thirds of a number and seven more be 
added to one sixth of the same number, the sum will 
be equal to the number. What is the number^ 

6. Daniel gave one fourth of his cherries to one 
boy, and one sixth of them to another, and had twcD 
ty-one left. How many had he at first ? 

7. What number is that which is equal to the sum 
of two thirds and one fourth of itself added to five f 

8. A farmer kept his cows in three pastures In 
one pasture he had one third of them, in another one 
fourth of them, and ten cows in the third pasture 
How many cows had he ? 

9. If one fourth and one sixth of a number be 
added to thirty-five, the sum will be the number it- 
self. What is the number ? 

10. Thomas had one fourth of his money in a 
purse, three eighths of it in his pocket, and nine cents 
in his hand. How many cents had he ? 

11. The sum of two fifths and three tenths of a 
number, is twelve less than the number itself. What 
b the number ? 

12. In an orchard, one fourth of the trees are plum- 
trees^ one third cherry-trees, and fifteen are pear-trees. 
How many trees are there in the orchard ? 

13. What number is that which is equal to the sum 
. one half and one fifth of itself added to eighteen ) 
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14. A man broke one fifth of his eggs on his wajf 
to market ; while there he sold three teiilhs of tiiem. 
and Btill had twenty left. How many eggs did he 
have when he started firom home ? 

15. ff two thirds and one ninth of a number b« 
added to sixteen, the sam will be the namber itself 
What is the number ? 

16. One sixth of the pupils of a school are in the 
first class, one fourth in the second, one third of them 
m the third, and twenty-four in the fourth class. How 
many pupils-are there in the school 1 

17. The sum of one half, one fifth, and one tenth 
of a number, is eight less than the number itself. 
What is the number ? 

18. One third of a man's farm is used as a pasture 
for his cattle, one sixth is meadow, one twelfth wood 
land, and the remaining twenty acres he cultivates 
with the plough. How many acres has he? 

19. If one «third, one sixth, and one ninth of a 
aamber be added to fourteen, the sum will be the 
number itself. What is the number ? 

20. In a college one fifth of the students are 
seniors, one fourth juniors, three tenths sophomores, 
and there are forty students in the fireshmen class. 
Uow many students are there in the college ? 

21. Reduce the expression — - -| f- — - What 

Iterm will express the sum ? 

22. Reduce the expression — + Kt* ^^^ 

will express the sum ? 

ft X X ji 

23. If each member of the equation — H — "|- 7 

tf 4 c 
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sr 13 be multiplied by 12, what will express the equa* 
lion before it is reduced 1 

24. If the terms in the first member of the equa* 

rion 1- 1 = 156, be reduced to one term, 

3 ' 4 ' 6 ' 

what will the equation be? « 

25. If each member of the equation 13 x = 156 b« 
divided by 13, what number will show the value of x7 

26.. Reduce the equation — -J- — +7=18. What 

2 6 

number does x represent ? 

X SP X 

27, Reduce the equation 1 1 1-5 = 22. 

Z 9 " 

What number will express the value of z ? 



SECTION XV. 

1. Charles gave away one fifth of his money, and 
had eight cents left. How many cents had he at first t 
Let X == the money Charles had ; 

then — = the money he gave away. 

But he had 8 cents left ; 
therefore, by the conditions of the quefition, 

X = 8 

5 

Multiplying each member of the equation by 5, givei 

5x — 2 := 40 ; 

uniting terms in the first member, 

4a; = 40; 

dividing each member of the equation by 4, 

%-zzlO cents, the money Charles had 



60 1ATEI«LECTUAI« ALOBBliA [§ 1^* 

2. A boy spent one fifth of bis money, and gara 
away two fifths of it. He then had six cents left 
How many cents had he at first? 

f jet % = the money he had at first ; 

then. — =: the money he spent, . 

and — = what he gave away ; 

Ihen z ~ mast be equal to wha he had left 

6 6 

But he had 6 cents left ; 
therefore, x — = 6. 

5 6 

Smcez:= — , then =6. 

6' 6 6 6 

Uniting t^pns in the first member, gives 

6 

If \ of «=:6, \ of x = i of 6. 

[f ^ of x = 3, thi. whole of z = 15 cents, the boy's 

money. 

Or, 

smce — =6, 
6 ' 

dividing each member of the equation by 2, gives 

Multiplying each member by 5, gives 
X = 15, as above. 

Remark. • Form the equationfl in thii section by subtraet 
'ng the parts, &c. 

^ T<«fie eat one half of her peaches,* and gavf 
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away one third of them. She had five left. Hon 
many had she at first 

4. If from some number yon subtract one half ol 
itself and one third of itself, the remainder wi!l be 
•even. What is the number t 

5. A boy spent one half of his money fen: writing- 
books, and one sixth of it for pencils. He had twelre 
centa left. How much money had he at first ? 

6. From what number must one third and one 
sixth of the same number be taken, that the remain- 
der may be eighteen ? 

7. Mary lost one third of her money, and gave 
away two fifths of it. She had eight cents left. How 
many cents had she at first f 

8. From what number must one half and one tenth 
of itself be taken, that sixteen may be left ? 

9. A man paid one fourth of his money for a pair 
of boots, and one fifth of it for a hat He had eleven 
dollars left. How much money had he at first? ana 
how much did he pay for each of his purchases ? 

10. A boy spent one half of his money, and gave 
away one fifth of it He then had twelve cents left 
How many cents had he at first ? 

11. If from a number you subtract one fourth of 
itself and one third of itself, the remainder wilt bt 
ten. What is the number ? # 

1 2. If from a man's age one fourth and one sixtl 
of his age be subtracted, the remainder will be four 
teen years. What is the man's age ? 

13. From what number must you take two fiftht 
and three fifteenths of itself, that the remainder maj 
be twenty-four ? 

(i 
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II A farmer siold one foarth of his flock of sheep 
to one man, and two fifUis to another, and he stiU had 
fifty-eix sheep left How many sheep were in the 
flock at first? 

15. If fi'om some number jou subtract cMie third 
and four ninths of itself, the remainder will be four- 
teen. What is the number f ^ 

16. A man sold one third of his farm to one per- 
son, and two ninths of it to another, retaining only 
forty-eight acres for himself Of how many acres did 
the farm at first consist ? ^ 

17. From what number must one half and three 
fourteenths of the same number be taken, that the 
remainder may be eight? 

18. A boy gave one half of his chestnucff to one 
playmate, one fifth to another, and one tenth to a 
third, and kq>t twenty-four for himself How many 
had he at first ? 

19. If one fourth, one sixth, and one twelfkh of a 
number be subtracted from itself, the remainder will 
be forty-eight What is the number ? 

220. A drover on his way sold one third of his cattle 
to one man, and one ninth to another, and then had 
fifly left How many were in the drove at first ? 

21. If from five fifths, or the whole of x, two fifths 
of c be subtracted, what will remain ? 

22. If fi'om X, two fifths of x and one fifth of x l>€ 
subtracted, what will express the remainder ? 

23. If from six sixths, or the whole of x, one hall 
of X and one third of x be subtracted, what will rep 
vwent the remainder ? 



^ 15.] INTELLECTUAL ALGEBRA 8^ 

24. Reduce the expression x . Wh«( 

irkll represent it? 

2 z 

25. What will represent the expression x — 

— , when reduced ? 
3 

JB 2 z 

26. What will the expression x become 

when it is reduced ? 

27. If from — , or twice the whole of z, ^ of z 
te taken, what will represent the remainder ? 

28. What will the expression 2z — -— 

Z 9 4 

become when it is reduced ? 

29. Reduce the expression 2 z . What 

2 4 

v»ill represent it? 

X X 

30. In the equation x = 2, if each term 

of the first member be changed to sixths, what will 
the equation be ? 

31. In the equation • = 2, where the 

6 6 6 

fractions are reduced to the sajne denominator, if the 
terms of the first member be united, what will express 
the equation ? 

32. In the equation --- =: 2, if each member be 

multiplied by the denominator, 6, the equation will be 
cleared of fractions. What will be the value of z ? 

X X 

33. If the fractions — and — be reduced to the. 

3 4 

same denominator, what will be the common denominct' 
tor f and what will the fractions be ? ' 
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34 Reduce th«» equation z — — =r 6. Wha. 

is the ttlimber represented by x ? 

35. If the equation 2aj — -^ = 9be redaced, 

what will be the value of z ? 

36. In the equation 2x — — = 7, if all the 

2 6 

terms of the first member be reduced to a common 
denominator, the equation will be — — = 7. 

If this eqi^ation be reduced, what will be the Taliui 
ofx! 



SECTION XVI. 

1. If Charles eats one third of a barrel of appi'es in 
a week, in how many weeks will he eat three thirds or 
the whole barrel f 
Let X represent the time, or number of weeks, in which 

he will eat the whole barrel. 
If he eats ^ of a barrel in one week, in x weeks he 

will eat — of a barrel. 

But in X weeks he eats the whole barrel ; 

therefore, -r- of a barrel must be equal to the whole 

barrel ; 

that IS, — = — or a whole one. 
3 3 

f f ^ of X == ^ of 3, the whole of x will be equal to 

the whole of 3 ; 
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therefore, a; = 3, 
and he will eat the barrel in 3 weeks 

Or, 

by the conditions of the question, -r = 1 

Multiplying by 3, gives z = 3. 

3. If George eats one sixth of a barrel of applet 
in one week, how long will six sixths, or a whole bar- 
rel, last him ? 

3. George eats one sixth. of a barrel of apples in a 
week, and Charles eats one third of a barrel in the 
same time. In how many weeks will both together 
eat the whole barrel ? 

Ijet X = the number of weeks in which both will eat 

a whole barrel. 

George^ in x weeks^ eats -— of the barrel ; 

Charles, in x weeks, eats — of the barrel ; 

both together, in x weeks, eat — -f- — of the barrel j 

But both, in x weeks, eat the whole barrel ; 
therefore, by the conditions of the question, 

and reducing the fractions to the same denomination, 

gives 

tx f^ X I 

Clearing the equation from fractions, by multiplying 

by 6, the denominator, gives 

2a; + z = 6-; 

uniting terms in the first member, 

3x = 6 
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Dividing by 3, gives x = 2.: 
therefore, both together eat the barrel in 2 weeks. 

4. How many times is the sam of one sixth and 
one third contained in one? 

5. Am man can dig one fourth of a trench in one 
week In how many weeks can he dig the whole of. it 1 

6. A man can build one sixth of a stone wall in one 
day. In how many days will he build the whole wall ? 

7. A man can build one third of a stone wall in 
one day. How many days will it take him to build 
the whole of it ? 

8. One man can build one third of a wall in one 
day, and another man can build only one sixth of the 
same wall in a day. In how many days will both men, 
working together, build the wall ? 

9. If a man can eat one eighth of a barrel of bread 
in a week, how long will a whole barrel last him ? 

10. If a man can do two ninths of some stated 
piece of work in one day, how many days must he 
work to do the whole of it ? 

Let X represent the number of days in which he caa 

do the whole of it. 
Since he does f of it in one day, in x days he will do 

X times two ninths of it, which is — . 

9 

But in X days he will do all of it ; 

2 X 

therefore, — must be equal to the whole of it, or 1 

that is, — = 1. 
' 9 

If i of 2 z = 1, the whole of 22; = 9 times 1 

If 2 X =: 9, z =z= f , which is 4^ ; 

therefore, he would do the work in 4} days. 
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.11. A man can shingle one fourth of tlie roof of a 
house in one day, and a boy can shingle one twelfth 
of it in a day. How many days will it take for both, 
working together, to shingle the roof? 

12. How many times the sum of one fourth and 
one eighth of any thing will it take to make the whole 
of the same thing ? 

13. How many times is the sum of one fourth 
and one twelfth of any thing contained in the whole 
of it? 

14. One horse eats one sixth of a ton of hay in a 
week, and another horse e§ts only one twelfth of a 
ton in the same time. How long will a ton of hay 
last both of them ? 

15. How many times is the sum of one sixth and 
one twelfth contained in one ? 

16. How many times is the sum of one third anH 
one twelfth contained in two ? 

17. A man can do, in one week, one fourth of the 
work required to repair a house, and a boy can dc 
three sixteenths of the same piece of work in the 
same time. In how many weeks will both, working* 
together, dp it ? 

18. How many times is the sum of one third and 
two sevenths contained in one ? 

19. How many times is the sum of two thirds and 
five twelfths contained in three ? 

20. Two men and a boy are employed to make a 
fence. One man can do one fourth of it in a day, 
the other can do one fifth of it in the same time, and 
the boy can do one twentieth of it in a day. How 
»Qany days will it take them all to do it ? 
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21. How maiiy times is the sum of one fourth, one 
iizth, and one twelfth, contained in a whole one ? 

22. How many ' times is the sum of three fourths, 
five sixths, and seven twelfths, contained in three t 

23. A father and his son have but one barrel of 
bread. The father eats three twentieths of a barrel 
in a week, and the son one tenth of a barrel in the 
same time. How long will it last them 1 

24. How many times the sum of one third, one 
seventfi, and one twenty-first, ¥rill it take to make a 
whole one t 

25. One man can do one third of a given piece of 
work in one day ; another can do one eighth of the 
same work in a day ; and a boy can do one twenty- 
fourth of it in the same time. How many days will 
it take the three, working together, to get it done 7 

26. Reduce — , — , and — to the same denomi- 

3 7 21 

nation, and what will they become t 

27. What will express the sum, if — -f i^ + if 

be reduced to one term ? 

X X 1* 

28. Reduce the equation 1 — -I =1. What 

. 4 • 6 ' 12 

number does x represent ? 

ft X 9 

29.* If the equation -—-| — = 1, be i educed, what 

7 14 

will express the value of x ? 

.^_ 4^ V^ 1^ 

30. Reduce the equation — | 1 — = 1. Whil 

3 4 6 

r**l be the number represented by z ? 
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SECTION XVU, 

1 If from two thirds of Catherine's age ]fou suo- 
tract one third of her age, the difference will be foiu 
)rear«. How old is she ? 

Let X represent her age ; 

then, by the conditions of the question 

gap X ^ 

But — less — = — : 
S 3 3' 

therefore, — =»4. 
3 

If ^ of z = 4, the whole of % must be 3 times 4 ; 
then X = 12, or Catherine's age. 

2. If from one half of a boy's money one fourth 
of his money be taken, three cents will remain. How 
many cents has he % 

3. The difference between one half and one fourth 
of the same number is five. What is the number ? 

4. If from one third of uncle William's age one 
fiflh of his age be taken, the difference will be eight 
years. What is his age ? 

5. If two fifths of some number be taken from 
seven tenths of the same number, the difference will 
be twelve. What is the number ? 

6. Marjr's age is two thirds of her brother's age, 
and Jane's is four ninths of the same brothers age. 
The difference between Mary's age and Jane's, is 
'^ight years. How old is the brother, and each sister V 
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7. The difference between two tliirds and foui 
sevenths of the same namber is four. What is the 
number t 

6. If three fourteenths of some number be taken 
from two sevenths of the same number , the remaindci 
will be two. What is the number ? 

9. A boy eat one fourth of his plums, and gavp 
away one fiflh of them. The difference between what 
he eat and what he gave away was three. How man} 
had he ? and how many did he give away ? 

10. If three eighths of some number be taken from 
three fourths of the same number, the remainder will 
be six. What is the number ? 

11. If from half of a man's money one seventh 
of his money be taken, the difference will be fifteen 
dollars. How many dollars has he ? 

12. The difference between three fourths and five 
sixths of the same number is i.ine. What is the 
number ? 

13. A man owned seven tenths of a flock of sheep. 
After selling two fifths of the whole flock, he had 
thirty sheep still belonging to him. How many sheep 
were in the flock before the sale? 

14. If two sevenths of some number be taken from 
one half of the same number, the difference between 
tne two parts of it will be twelve. What is the whole 
number ? 

15. John's money is two thirds of William's money, 
and Henry's is one ninth of William's. The diffei- 
ence between John's money and Henry's is fifteen 
oents. How much money has each ? 

16 Thp difference between three fourth*; and three 
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fifths of the same number is twelve. Wha is the 
number? 

17. John owned two thirds of a basket of eggs, 
and, after selling one fifth of all there were in the 
basket, fourteen eggs still belonged to him. How 
many were in the basket at first? 

18. If from two thirds of some number three 
sevenths of the same number be subtracted, the dif^ 
ference will be fifteen. What is the number t 

19. Two fifths of a pole are in the water, one tenth 
m the mud, and the remainder out of waiter. There 
are nine feet more of it in the water than in the mud. 
How long is the pole t 

20. The difference between two thirds and two 
ninths of the same number is thirty-six. What is 
the number ? 

21. Three sevenths of a flock of sheep were put 
in one pasture, three fourteenths in another, and the 
rest were sold. There were twelve more sheep in one 
pasture than in the other. Of how many sheep did 
the flock consist ? how many were in each pasture ? 
and how many were sold ? 

22. The difference between three fourths and seven 
eighths of the same number is eleven. What is the 
number ? 

23. If seven twelfths of some number be taken 
from the same number, the difference will be thirty. 
What is the number ? 

24. If the terms in the first member of the equation 

=10, be reduced to the same denommation, 

4 8' ' 

«nd then to one term, what will the equation be? 
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25^ In the equation — = 10, what number is rep* 

If 

resented hj xl 

26. Reduce the equation =15 What 

3 4 

number will express the value, of x ? 

27. If the equation ^ = 1 be reduced, what 

will be the tbIua of z ? 

28. Reduce the equation — — — = 3. What 

S 5 

number do^s x represent ? 

29. What number will express the value of x in 

the equation = 20? 

30. What is the number represented b} x in the 

X X 

equation = 9 1 

2 SO 



SECTION xvni. 

1. Thb sum of the ages of two boys is twelve 
fears, and the elder is twice the age of the younger 
What is the age of each ? 

Let z represent the age of the younger b^ y ; 

then 12 -^ z will express the age of the eldei^ 

and 12 — z must be «qual to twice z. 

Then, by the conditions of the question, 

12— z = 2z. 

If 12, with z taken from it, is equal to 2 x, 

Vt without X taken from it, mu<it be equal U .* e 

mora x ! 
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therefore, 12 = 3 x, and 4 =x. 

Then the age of the yoanger hoy is 4 } ears ^ 

and 12 — X = 8, the age of the elder. 

Or, 

since 12 — 2=: 22;, 

adding x to each member of the equation, gives 

l2 — x + x=:2x + x. 

Uniting terms in each member, gives 

12 = 3x. 

Dividing each member by 3, gives 

4 = X, as above. 

2. The sum of two numbers is fifleen, and the 
greater is tvidce the .smaller. What are the num« 
bers t 

3. If 12 — X be added to 12 — x, what will express 
the sum ? 

It may be expressed thus ; 12 — x -f- 12 — x. 
Uniting terms, 24 — 2 x, Ans» 

4. If 12 — X be multiplied by 2, what will express 
the product ? 

5. If 12 — tr be multiplied by 5, what will the 
product be? 

6. George and Anna together have ten books, and 
twice George's books are equal to three times Anna's. 
How many has each ? 

Let X represent Anna's books ; 

then 10 — X will represent George's books ; 

twice George's books will be twice 10 — x, which u 

20 — 2x. 

But twice George's are equal to three times Anna's \ 

therefore, by the conditions of he question 

^— 2x=:3x. 



' 
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Adding 2 X to each member of the equation^ gives 

20— 2x4-2x = 32 + 22. 

Uniting terms in each member, gives 

20 = 62. 
Dividing each member by 5, gives 

4 = 2; 

therefore, Anna has 4 books , 

.and 10 — 2 = 6; 

then George has 6 books. 

7. The sum of two numbers is twenty, and twice 
the greater is three times the other. What are the 
numbers f 

8. TL^ sum of the ages of two boys is eighteen 
years, and four times the age of the younger boy will be 
twice the age of the other. What is the age of each ? 

9. Twice one number is four times another, and 
their sum is thirty. What are the numbers t 

10. Two men are to share thirty-fiTe dollars be- 
tween them, and A is to have four times as Litany as 
B. How many dollars will each have ? 

Let 2 represent B's share ; 
then 35 — 2 will express A's. 

11. The sum of two numbers is forty-two, and 
three times one number is four times the other. 
What are the numbers? 

12. A farmer has seventy sheep in two pasturesu 
and twice the number of sheep in the larger pasture 
will be equal to five times the sheep in the other 
How many sheep in each pasture ? 

13. Three times one number Is five times a smaller, 
tnd their sum is twenty-four. What are the numbers t 

14 George had seventy-two cents, and lost a part 
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af them. Three times the number he lost ib equal io 
six times the number he, had left. How many cents 
did he lose t 

15. The sum of two numbers is seventeen, and 
twice the greater is two more than three times the 
less. What are the numbers?. 

Let X represent the less number ; 

then 16 — « will represent the greater. 

Twice the greater is 32 — 2x, which is 2 more thaa 

Sx, 

Therefore, by the conditions of the question, 

32 — 2aj— 2 = 32; 

and, uniting terms in the first membet . 

30 — 2x = 3a;. 

Adding 2z to each member of the equation, gi%'es 

30— 2a; + 2i = 3x'4-2z. 

Uniting terms, gives 

30=;5x. 

Dividing each member by 5, gives 

6 = x; 

therefore, 6 is the smaller^oumber, 

and 16 — x = 10, the larger number. 

16. Two <nen together spend one hundred dollars 
Three times the money A spends is equal to seven 
times the money B spends. How many dollars uoesi 
each spend I 

17. The sum uf two nuiQbers is twenty-eight, and 
the g**eater is four less than three times the smaller. 
What are the numbers? 

18 Divide thirty-one into two such parts, that 
twice tne greater shall be two more than thiee timet 
the less. What are the parts ? 
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19. Tte sum of the ages of a man and his wife, 'i 
(brty-two, and twice the man's age is six lem tL^ 
three times his wife's. How old is eacht 

20. Divide seventeen into two such parts, tl.at 
twice one part shall be eight less than five tim<!s Ine 
other. What are the numbers t 

21. A farm, containing twenty-six acres, belongs 
to two men. Three times A's part is six acre<( less* 
than four times B's part. How many acres has each ? 

22. Divide twenty-five into two such parts, that 
three times one part shall be three more, than five 
times the other. What are' the parts ? 

23. A 'boy, after spending a part of his money, 
found he had remaining three times as much as he 
had spent. He had twelve cents at first. How much 
did he spend ? and how much was lefl ? 

24. A man Jhad thirty-two sheep. After selling a 
part of his flock, he found the remainder was four less 
than twice the number he sold. How many did he 
sell ? and how many were left ? 

25. If 16 — 2^ be multiplied by 2, what will express 
the product? 

2(>. If 10 — z be multiplied by 7, what will be the 
product ? 

27. In the equation 12 — 3z-f-2z=4z, wnat is 
the value of x t 

28. Reduce the equation 26 — 2z — 6=:«lz. 
What will be the value of z ? 

29. Reduce the equation 60 — &z — ($^6^. 
What does z represent!. 

30. In the equation 100 — 3z — ]0=^7z wh&f 
n the value of z t 
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SECTION XIX 

1. If z be taken from 2 x, the remainder will be t, 
How many more will be left, if x — 1 be subtracted 
from2zt 

Since not the whole of z is to be taken from 2x, but 

X less 1 is to be taken away, it is evident, that in 

taking away the whole of z, one more is taken away 

than there should be. 

This one, then, must be put back, or added to the re* 

mainder. 
Therefore, if z — I be taken from 2 z, the remainder 

must be z and one more, or z -f- 1> 
because, if z -{- I be added to z — - 1, the sum will 

be2z. 

Or, 

it may be expressed thus ; 2 z — z -^ 1 ; 

uniting terms, z -^ 1. 

Remark. — Therefore, to express subtraction, change the 
wigns before the quantities to be subtracted, amd connect 
them with the quantities from which they are to be taken 

2. if the expression z — 2 be taken from 2z, what 
will represent the remainder ? 

3. If z — 5 be taken fi^om 2z, how many more 
will be left than there would be, if the whole of z 
were taken from 2rr ? and what will be the rem am* 
der? 

4. If z — 7 be taken from 2 z, how much large? 
will the remainder be, than if the whole of z were 
taken from 2 z ? and what will be the remainder ^ 
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5. If 2x — 9 be taken from 5x, i^hat will eiqpreM 
the remainder ? 

6. Peter has one cent less than John. If Peter's 
money be subtracted fr<Hn twice John's, the remainder 
will be seven cents. How many cents has each t 

Let X represent John's money ; 

then X -^ 1 will represent Peter's. 

Thwefore, if x — 1 be taken from twice x, the di^ 

ference will be equal to 7 cents. 
If X be taken from 2 z, x will remain ; but if (me less 

be taken from 2 x, ont more will remain. 
Therefore, if*z — 1 be taken from 2x, the difference 

will be x-j- 1. 
Then, by the conditions of the question,. 

x+l = 7. 
Subtracting 1 from each member of the equation 

gives 

X = 6 cents, or John's money ; 

X — 1 = 5 cents, or Peter's money. 

Remark. — In all the examples in this section, let z =: tbe 
greater, &c. 

7. Henry has four cents less than Robert, and if 
Henry's money be taken from twice Robert's, the 
difference will be nine cents. How much m<iney has 
each ? 

8. The difference between two numbers is five; 
and if the less number be taken from twice the 
greater, the remainder will be seventeen. What are 
the numbers ? 

9. The price of a cow was five dollars less than 
the price of an ox ; and if the p-ice of* the cow he 
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taken from twice the price of the ox, the remdndei 
will be thirty-five dollars. What was the price of 
each? 

10. The difference of two numbers is twenty-five : 
and if twice the less be taken from three times the 
greater, the remainder will be eighty. What are the 
numbers? 

11. A and B gain money in trade, but A receives 
ten dollars less than B. If A's. share be subtracted 
firom twice B's, the remainder will be fifty-seven drl* 
lars. How much money did each receive ? 

12. One number is four less than another, and if 
twice the less be subtracted from five times the 
greatef, the remainder will be thirty-eight V/'hat 
are the numbers? 

13. Two farms belong to A and B. A has twenty 
acres less than B. If twice A's farm be taken from 
threfe times B's number of acres, the remainder will 
be one hundred acres. How many acres has each ? 

14. One number is seven less than another, aitd if 
three times the less be taken from four times the 
greater, the remainder will be six times the difference 
between the two numbers. What are the numbeis? 

15. Anna is four years younger than Mary. If 
twice Anna's age be taken from five times Mary's, 
the remainder will be thirty-five years. What is the 
age of each ? 

16. One number is ten less than another. If three 
times the less be taken from five times the greater, 
the remainder will be seven times the difference of 
the two numbers. What are the numbers? 

17 Eliza bought a doll and a book, giving thre« 
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cents less fc the doll than for the hook. If twic« 
fche price of her doll be taken from foar times the 
price of her book, the remainder will be fortj-3ix 
cents. What was the price of each? 

18. If 32 — 12 be taken from 5x^ what will rep 
resent the remainder ? 

X 1 

19. If be taken from x, what will express 

* 2 2 

the remainder ? 

20. If — * be taken from 2 x, what will be 

the remainder? 

2 1 . Reduce the equation 4 x — x -f- 9 = 15. What 
does X represent? 

22. Reduce the equation 5x — 3x+18== 28, 
What number does x represent ? 

23. What number does x represent in the c quation 
3z_2x + 4=13? 

24. What number will express the value of x in 
the equation 2x — x-}-J = 2J? 

25. What is the value of x in the equation 3 x— < 
4-7 = 25? 



SECTION XX. 

1. John and William together have twelve apples 
If John's share be subtracted from twice the uambei 
that both have, the remainder will be four times Wil 
liam's share. How many apples has each f 
Let X represent William's share 
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then 12 — % will represent John's share. 
Twice the number that both have is twice 12, which 

is 24. 
If from 24, 12 -^z be taken, the remainder will be 

four times William's share ; that is, 4 x. 

if the wJioU of 12 be taken from 24, x too many will 

be taken away, and x must be added to what is 

lefl, to give the true remainder ; 

thus, 24 — 12 -f- X, will express the difference. 

Therefore, by the conditions of the question, 

12-(ra; = 4x. 
Subtracting x from each member, gives 

12= 3x. 

Dividing each member by 3, givetc 

4 = X, or William's share ; 

12 — X = 8, or John's share. 

2. If twelve be taken from twenty, the remainder 
will be eight What more will remain if 12 — x be 
taken from 20? and what expression will represent 
the remainder? 

3. If 9 — X be 'taken from 15, what expression will 
represent the remainder ? 

4. If 10 — X be taken from 10, what will be left ? 
If 10 be taken from 10, nothing will remain ; but if 

10 diminished by the number which x represents^ be 
taken from 10, it is evident that the number that % 
represmts will be the remainder ; 

therefore, x will be the remainder 
ft may be expressed thus; 10 — 10 4- t*** which la 

equal to x. 

5. If 10 — X be taken from 23« what will expres* 
vhe remainder ? 
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6. If 12 — 2z be taken from 17, what expi^essioQ 
will represent the remainder ? 

7. If, in the above question, the value of x is 4, 
jwhat number will express the remainder? 

8. Robert and William together have tweni/ cents. 
If twice William's money be subtracted from three 
times what both have, the difference will be four and a 
half times Robert's money. How many cents has each t 

'9. The sum of two numbers is. thirty. If the 
greater be taken from twice the sum of both, the 
difference will be equal to foUi: times the less numoer 
What are the numbers ? 

10. The joint wages of two men for one week are 
eighteen dollars ; and the sum that each receives is 
such, that if twice B's money be subtracted from 
three times the Amount that koth receive, the remain> 
der will be two dollars less than four times the moti^^y 
which A receives. How many dollars does each re- 
ceive ? 

11. Divide seven into two such parts, that the dil^ 
ference between the larger and twice the sum of both 
will be one more than three times the smaller num* 
ber. What are the numbers? 

12. If Anna's age be added to Susan's, the sum 
will be fourteen years ; but, if Anna's age be taken 
from three times the sum of their ages, the remainder 
will be eight times Susan's age. How old is each ? 

Let X =z Susan's age. 

13. Divide forty into two such parts, that, if the 
larger be taken from twice the sum of both, the 
smaller shall be three elevenths of the remainder 
What are the two parts? 
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14 Andrew and Peter have eleven oranges, whicli 
they wish to divide in such a manner, that the difler- 
ence between Andrew s share ana twice the nurabci 
of oranges shall be one orange less than four timen 
Peter's share. How many oranges has each ! 

15. The sum of two numbers is sixteen. If two 
fifths of the greater be taken from the sum of both, 
the less number will be equal to one half of the di& 
ference. What are the numbers? 

16. Frederic gave twenty-four cents for a book and 
pencil. If the price of the book be taken from twice 
the cost of both, the difference will be equal to four 
times the price of the pencil. What was the price 
of each 7 

17. Divide twenty-eight mto two such parts, that, 
if one fourth of the greater be taken from the whole 
number, the difference will be twice the less number 
What will the parts be 7 

18. A cow and sheep cost thirty dollars. If the 
cost of the cow be taken from twice the cost of both, 
the remainder will be. seven times the cost of the 
sheep. What was the cost of each 7 

19. Divide thirty-two into two such parts, that if 
four fifths of the greater be taken from twice the 
whole- number, the remainder will be four times the 
less number. What are the parts 7 

20. A man and boy received thirteen dollars foi a 
week's labor. If two thirds of what the man received 
be taken from twice the sum that both had, the diA 
ference will be five times the money which th« boy 
received. How many doll am had each 7 
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SECTION XXI. 

1 Eliza and Anna haye ten books ; and one oaJf 
of Anna's number of books is equal to one third of 
Eliza's.. How many books has each ? 

Let X represent Eliza's number of books; 
then 10 — z will represent Anna's number. 

One half of 10 — x will be 6 ; 

z 

but this must be equal to one third of EHiza's, or — ; 
therefore, by the conditions of the question, 

Adding — to each member of the equation, 

X X m. 

Redacing the terms of the first member to the same 

denomination, 

6 "^ 6 

Uniting terms in the first member, 

6 

If cme sixth of 5 z is 5, the lohole of 5 z wiU be fti 

times 5, which is 30. 

If 5 r = 30, z will be one fifth of 30, which iff 6; 

therefore, z = 6, Eliza's, books, 

and 10 — z = 4, Anna's books. 

Or, 

6a: ^ 
Since — -ac 6. 
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multiplying each member bj 6, 

5z = 30. 

Dividing each member of this last equation bj 6, 

x = 6, a^ above. 

2. The sum of two numbers is five, and one half 
of the less number is equal to one third of the greater 
What are the numbers 7 

3. What is one half of the expression 10 — x^ 

4. If the expression 10 — x be divided by 2, what 
wil! represent the quotient 7 

5. What is one fourth of the expre^ion 10 — x 7 

6. If the expression 10 — x be divided by 4, what 
will represent the quotient 7 

7. If 15 — 2x be divided by 3, what will the quo- 
tient be 7 

8. John and William have seven oranges. One 
half of William's number is equal to two thirds of 
John's. How many oranges has each 7 

9. The sum of two numbers is fourteen, and one 
half of the greater is equal to two thirds of the less 
number. What are the numbers 7 

10. A and B gained ten dollars, and one half of 
A's share is equal to one third of B's. How many 
dollars has each 7 

11. The sum of two numbers is eighteen, and one 
half of the less number is equal to one fourth of the 
greater. What are the numbers ? 

12. The sum of the ages of Sarah and Caroline is 
wenty-six years. One third of Sarah's age is three 
fourths of Caroline?s. What is the age of each 7 

13. The sum of two numbers is thirteen, and on« 
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^rd of the greater is just three foarths of the leae 
number. What are the numbers 7 

14. Daniel and Lievi have twenty-one dollars. If 
Levi's money be divided 'ly two, the quotient will be 
equal to Daniel's money divided by five. How many 
dollars has each 7 

15. The sum of two numbers is sixteen, and the 
less number divided by three is equal to the greater 
divided by five. What are the numbers 7 

16. Divide twenty-two dollars between A and B, 
BO that if one dollar be taken firom three fourths of 
B's share, and three dollars be added to one half of 
A's money, the suras shall be equal. How many dol- 
lars will each have 7 

17. The sum of two numbers is thirty-three. If 
one sixth of the greater be subtracted firom two thirds 
of the less number, the remainder will be seven. 
What are the numbers 7 

18. The sum of A's and B'a money is thirty-six 
dollars. If five eighths of B's, less two dollars, be 
taken firom three fourths of A's, the difference will be 
■even dollars. How many dollars has each 7 

19. Reduce the equation 20— — — - + 3 = 17 

5 5 

What number will express the value of x 7 

20. In the equation — — 1^ + 8— - = 6 wh« 

^ 6 3' 9 

Bumber is represented hj zt 
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SECTION XXII. 

1. ilNNA paid eight cents for a book and a lead- 
oencii, and the pencil cost two cents less liian mc 
book. What did each cost 7 

Let X represent the cost of the book, 

and let y represent the cost of the pencil ; 

then z-f-y must express the cost of both, 

and X — y must be the difference between the co€ of 

the pencil and book ; 
therefore, x -|- y = 8> and x — y = 2. 
Adding z-j-y = 8 tox — y = 2, gives 

2^ + y + ^ — y = 8 + 2. 
Uniting terms in each member, gives 

2x=10. 

Dividing each member by 2, gives 

z == 5 cents, the cost of the book. 

Putting 5, the value of x, in the place of z, in the 

equation z -|- y = 8, gives 

5 + y = 8. 

Taking 5 from each member of this last, gives 

y = 3 cents, the cost of the pencil. 

Or, 
(1 ) By a condition of the question, • • . z-|-y =:^ 
(2) By another condition, z — y==2u 

(3.) Adding 2d to 1st, 2z=10 

(4.) Dividing 3d by 2, z=-5, as above 

(6.) Substituting 5, the value of) - , 5. 

z, for z in the 1st, ) ' ' ' 

16.) Takinff 5 from each member ) o 1. 

' ®, > . y = 3, as above 

of 5th • ^ 



J 
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2. The sum of two numbers is eleven, and then 
iifference is three. What are the numbers? 

Let X represent the greater number, 

and let y represent the less number ; 

then X -|- y will express their sum, 

and % — y will express- their difference. 

(1.) Then, by a condition of the question, z -{-y :?= 11 

(2 ; And, by another condition, x — y = 3. 

(3.) Adding 2d to Ist, 2x=14. 

(i.) Dividing 3d by 2, . . z=:7, the greater numbe** 
(5.) Subtracting % from each mem- > -.^ 

ber of Ist, J ^ 

(6.) Putting 7, the value of x, for x, ) ,, ^ 

in 5th, ) ' 

Then y = 4, the smaller number. 

3. The sum of the ages of two boys is twelve 
years, and the difference of their ages is six years. 
What are their ages? 

4. If x-4-y he added to x — y, what expression 
will represent their sum ? 

5. If 3x + y be added to 4x — y, what will ex- 
press the sum ? 

6. If 2x — 3y be added to 3x-l-3y, what will 
epresent their sum ? 

7. If the equation x — y = 3, be added to the 
equation x -|- y = 7, what equation will express the 
sum of the two ? and what are the respective values 
of X and y ? 

8. If the equation x -4-^ = 10, be added to the 
equation 3x — y = 16, what new equation will result 
from the addition ? What are the respective valaci 
af X and y ? 
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9. If 2 X — y = II be added to the equation 4 z -|" 
y = 31, what will be the equation expressing iheir 
Bum ? and what numbers do x and y Tespectively rep- 
resent ? 

10. If 4a: — y = 27 be added to 3a: + y = 29. 
M hat equation will express the result ? and what will 
be the respective values of x and y 1 

11. If3x — 2y = 18 beaddedto22 + 2y = 22, 
what will be the sum of the two equations? What 
will be the value of x, and what the value of y T 

12. If X ■\' ^ y =^^ he added to the equation 3 x 
— 3 y =: 12, what equation will express the result ? 
What is the value of x and y, each 7 

13. If the equation y = y be added to the equa- 
tion X — y = 2, that is, if y be added to each memiber 
of this last equation, what will the equation become T 

14. Charles bought five peaches and two pears for 
seventeen cents, and found that two pears cost four 
cents less than two peaches. What did one of each 
cost? 

15. There are two numbers, such that, if three 
times the greater be added to three times the^ess, the 
sum will be twenty-one ; and if three times the less 
be taken from five times the greater, the remainder 
will be nineteen. What are the numbers? 

16. If three tinges Anna's age be added to three 
times Mary's age, the sum will be thirty-three years ; 
and three times Mary's age is thirty-seven years less 
than seven times Anna's. What are theii respective 
ages? 

17. Four times the sum of two numbers is twenty 
eight, and the difference between six times the greateT 
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ind four times the less is twelve. What are the n am- 
bers? 

18. V. A market-man sold three melons and foui 
peaches for thirty-eight cents, and, at the same prices, 
five melons would sen for forty-two cents more than 
he received for the four peaches. What did he re* 
ceive for one of each 7 

19. The difference between two numbers is seven, 
and four times the greater added to the less is forty- 
three. What are the numbers ? 

20. A farmer bought three sheep and a cow for 
twenty-six dollars. At the same rate, a cow would 
cost four dollars less than twelve sheep. What did 
he pay for the cow, and what for a sheep ? 

21. Twice the smaller of two numbers, taken from 
three times the larger, leaves only fourteen ; and, if 
the larger be added to twice the smaller, the sum will 
be eighteen. What are the numbers 1 

22. If three fourths of John's age be taken from 
William's age, the difference will be six years ; but if 
five times William's age be added to three fourths of 
John's, the sum will be sixty-six years. What is the 
age of each ? 

23. One number is two more than twice another, 
and the sum of four times the larger and twice the 
smaller is forty-eight. What are the numbers ? 

24. The sum of one seventh of Anna's money and 
one third of George's is six cents, and if one third ot 
George'* be taken from four sevenths of Anna's, the 

emainder will be nine cents. How many cents had 

25 Divide twenty into two such parts, that tLe dif 
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ference between the smaller and three times the largei 
will he twentj-four. What are the parts ? 

26. The sum of two numbers is fourteen, and the 
difference between four times the greater and twice 
the less is twent j^six. What are the numbers f 

Let X = the greater number, 
and y = the smaller qumber. 

(I.) By one condition of the question, . z -|- y =i 14. 

(2.) By another condition, 4z — 2y = 26. 

(3.) Adding 1st to itself, 2g+2y=2a 

(4.) Adding 3d and 2d, 6z = 54! 

(5.) Dividing each member of > z = 9, the greater 

4th by 6, S number. 

(6.) Subtracting x from each ) |^ 

member of 1st, J y-14-x. 

(7.) Substituting 9, the value )y = 14 — 9, or 5, the 
of z, in 6th, ) smaller number. 

27. If z + y=:9 be added to z + y = 9, what 
equation will be formed ? 

•28. If3z—2y = 21 be added to5z+2y = 67, 
what equation will express the sum t and what num- 
bers do z and y represent? 

29. If — = 2 be added to the equation — - 

9 5 ^9 

-| = 10, what will express the sum? and what 

numbers do z and y represent? 
30 Add the equation — + -|- = 18 to the equation 

— — — z=7. What equation will express the sum? 

and what numbers are represented by z and y re* 
q)ect'Tely? 
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81 . If the equation X'\-yz=z6 be added to itselfi 
what equation will express the sum 1 that is, if z -f- 
;/ 1= G be multiplied by 2, what will be the product? 

32. If « + y = 6 be subtracted from 2 x + 2 y == 
12, what equation will express the remainder ? that is, 
«r the equation 2x'-{-fly=zl2 be divided by 2, what 
equation will express the quotient 7 

33. What is one third of the equation z -J- y == 6T 

34. If the equation x-^-yzzzd be divided, by 2, 
wnat equation will express the quotient? 

35. If the equation x — y = 2 be added to itself, 
irhat equation will represent the sum ? 

36. If the equation x — y=:2 be multiplied by 2> 
what new equation will be produced ? 

37. If z — yz=2 be multiplied by 4, what equa- 
iOQ will express the product ? 

38. If X — y=:2 be subtracted from the equation 
^ X — 2 y = 4, what equation will represent the 
<temainder ? 

39. If the equation 2x — 2y = 4be divided by 2, 
what equation will represent the quotient ? 

40. What is one half of the equation 2z— >2y 
= 4? 



SECTION XXIII 

1. A FARMER sold to onc man two sheep aj «I three 
iambs for seven dollars, and to anothe* at i\ same 
rate, one lamb and two sheep for five dollars. Wha' 
did he receive for one of each ? 
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liCt X = the price of a sheep, 

and y =. the price of a lamb ; 

then 2 X = the value of two sheep, 

and 3 y = the value of three lambs. 

Bat two sheep and three lambs were sold for sevea 

dollars ; 

therefore, by the first condition of the question, 

the first equation will be, 

2x + 3y = 7, 

Also one lamb and two sheep were sold for five 

dollars ; 
therefore, by the second condition of the question, the 

second equation will be 

2z-|-y = 5. 

Now, if 2z-|~y ^6 taken from 2x'\-3y,2y only 

will remain, 
and 2 y will be equal to the difference between 5 and 7 ; 

therefore, 2y = 2, and y = 1. 
Since y = the price of a lamb, he sold a lamb for one 

dollar. 

In the equation 

22 + y = 5, 

substituting 1, the value of y, instead of y, 

22 + 1 = 5. 
If 2 z and 1 more = 5, 2 z alone = 4, 

and z=:2. 
Rut X = the price of a sheep ; therefore he sold a 

sheep for two dollars. 

Or, 

( 1 .) By a condition of the question, . 2 1 + 3 v = 7. 

(2.) And, by another condition, . . . 2z4*y2=5 

fJi.) Subtracting 2d from 1st, ....*... 2y = 2 
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(4.) Dividing 3d by 2, y = l 

(6.) Subtracting y from 2d, • 2x = 5 — y 

(6.^ Substituting 1, the value of>o r t a 

y, in the 5th, ) ' 

(7.) Dividing 6th by 2, ...... . z = 2, as above 

2. The sum of two numbers is twelve ; and if 
twice the greater be added to the less, the sum will 
be nineteen. What are the numl^rs 7 

Let X = the greate number, 

and y = the smaller number. 

(1.) By a condition of the question, . 2 z -|- y = 19 

(2.) By another condition, x-f-y = 12 

(3.) Subtracting 2d from 1st, ( , ^T^J' 

( the greater number. 

(4.) Subtractings from 2d, y=12 — x 

(5.) Substituting 7, the value of ^ y = 12 — 7, or 5, 

X, in 4th, ) the smaller. 

3. If the expression x-|- y be taken from 3x --j-yt 
what will represent the remainder 7 

4. If 2 X -|- 2y . be taken from 2 x --j- ^ y» what will 
be the remainder 7 

5. If 2 X --j- 3 y be taken from 7 x --j- 3 y, what will 
remain 7 ^ 

6. If X -4-4 y be taken from 3x--|-4y, what wilJ 
express the difference 7 

7. If X 4- 2 y be taken from x -|- 9y, what will be 
the difference 7 

8. If the equation 2x-|-y = ll be taken from the 
equation 2 x -|~ 9 y = 35, what equation will express 
the difference 7 and what are the values of x and if 
respectively 7 • 
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9. If the equation x -f- 2 y =: 13 be subtractea 
from the equation 5 x -f- 2 y = 25, what equation wili 
express the remainder T and what are the respcctiye 
values of x and 5 ? 

10. George paid sixteen cents for two pens and 
four pencils. Charles, buying at the same price, paid 
ten cents for two pens and two pencils. What was 
paid for a pen, and what for a pencil 7 

11. The sum of two numbers is thirteen; and 
three times the greater added to the less is twenty- 
seven. What are the numbers ? 

12. A man sold five lemons and two oranges for 
twenty-two cents; and again he sold, at the same 
rate, two oranges and three lemons for eighteen 
cents. What did he receive for one of each? 

13. The sum of two numbers is seven. If five 
times the less be added to the greater, the sum will 
be fifteen. What are the numbers? 

14. A boy paid thirty-nine 'cents for three lead 
pencils and five writing-books, and he, afterwards 
purchased, at the same rate, three pencils and three 
writing-books for twenty-seven cents. What did he 
pay for one of each ? 

15. Find two such numbers, that the sum of twice 
the greater added to six times the less, will be thirty- 
six, and the sum of three times the less added to 
twice the greater will be twenty-four. What are the 
numbers ? 

16. Eliza bought two peaches and seven pears for 
twenty jcents ; and again, at the same rate, she bought 
three pears and two peaches for twelve cents. What 
did aVe pa] for one of each ? 



1 16 INTELLECIOAL ALGEBRJU f ^ 23 

17. There are two numbers such that, if five timefl 
Uie greater be added to three times the less, the sum 
will be forty-four; and if three times the less be 
added to the greater, the sum will be sixteen. What 
are the numbers ? 

18. Twice George's age added to five times Lucy'( 
is forty-three years, and twice Lucy's added to twice 
George's is twenty-two years. How old is each 7 

19. Find two numbers, such that the sum of three 
times the greater added to eight times the less will be 
forty-seven, and the sum of twice the less added to 
three times the greater will be twenty-three. What 
are the numbers ? 

20. A man bought a cow and ten sheep for forty 
dollars. He then sold, at the same rate, seven sheep 
and a cow for thirty-four dollars. What was the 
price of one of each? 

21. John said to Henry, " If one half of my money 
be added to two thirds of yours, the sum will be ten 
dollars." Henry replied, '' If one third pf my money 
be added to one half of yours, the sum will be seven 
dollars." How many dollars had each? 

22. There are two numbers such, that if three 
fourths of the greater be added to two thirds of the 
less, the sum will be twenty-five ; but if two thirds ol 
the less be added to one fourth of the greater, the 
Biun will be only fifteen. What are the numbers ? 

23. If the equation Sx'{'Sy=i21 be subtracted 
from the equation Sx"{-5if = 27, what equation will 
represent the reihainder? and what will be the re- 
spective values of x and y ? 

24. If X -J- 2 y = 16 be taken from 9 x -|-2 y =; 
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32y what equation wiJl express the difference T and 
what will be the respective values of x and y ? 

25. If the expression (- -^ be subtracted from 

the expression 1 — ^, what will represent the dif- 

fercnce ? 

26. If from the equation 1 — -:=. 14, the equa* 

tion 1 — =^ = 8 be taken, what equation will result 

from the subtraction t and what will be the respective 
values of x and y 1 

27. Subtract ^ + ?i! = 11 from — + ^ = 23. 

8*4 8*4 

MThat will be the remainder ? and what numbers do 
X and y respectively represent t 

28. Reduce the equations 3 z f- 7 y = 29, and z ^ 
2^ = 9, the respective values of x and y being the 
same in each equation. What number does x and y 
each represent 7 

(1.) x + 2y = 9. 

(2.) 3x + 7y = 29. 

(3.) Multiplying 1st by 3, 3x + 6^5^=27. 

(4.) Subtracting 3d ffom 2d, y = 2. 

(5.) Taking 2y from each ^ ^^g^^y 

member of the 1st, . . J 

(6 ) Substituting 2, the valr e ) .2; = 9— 4,or2 = 5 

of y, in 6th, J 

Therefore, the number represented by y is 2, 
and the number represented by'je is 5. 

K If X and y respectively represent the same 
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Buinber8*in the equations. 5x'^2if = 26, aud 5 x -|- 
B ^ = 44, what will be the value of each t 

80. If X 4- y = 7 be taken from 2 x + 4 y = 20, 
what will express the difference ? 

31. If 2 z + 4 y = 20 be divided bj 2, what wiL 
be the quotient? 

32. Whatisonehalf of 4x + 6y = 34? 

33. Divide 3x4-9y = 39 by 3. What will bf^ 
the quotient? 

34. What is one third of 6x4-3y = 33? 

35. What is two thirds of 6 z + 3 y = 33 ? 

36. What is three fourths of 8 x -f- 12 y = 28 ? • 

37. Divide x + y = 6 by 2. What will be the 
quotient ? 

38. What is one third of 2 x -f- y = 12 ? 

39. What is two thirds of 2 x + y =i 12? 

40. What id three fourths of 2 x -f- y = 12 ^ 



SECTION XXTV 

1 A BOY bought five oranges and two lemons fof 
wenty-six cents, and a lemon cost one cent less tliac 
m orange. What was the price of one of each ? 
Let X r= the price of an orange, 
and y — the price of a lemon. 
(1.) By a condition of the question, . . . .x — y = 1 

2.) By another condition, 5x4-2y=:26 

(3.) Multiplying 1st by 2, .2x— 2y = 2 

^4.) Adding 2d and 3d 7x = 28 
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(5.) Dividing 4th by 7, . . x = 4, price of an orange. 

(6.) Subtracting 5 x from each ) « 26 5 z 

member of 2d, ...••'.' 

(7.) Substituting 4, the value l2y = 26— 20 = a 

of X, for X, in 6th, . , i ' 
(8.) Dividing 7th by 2, . . . y = 3, price of a lemon. 
An orange cost 4 cents, and a lemon 3 cents. 

2. The difference of two numbers is three, and the 
sum of four times the greater added to three times the 
less IS twenty-six. What are the numbers I 

Let X = the greater number, ; 

and y = the smaller number. 
(1.) By a condition of the question, .... x — y = 3. 

(2.) By another condition, 4x-:{-3y = 26. 

(3.) Multiplying 1st by 3, 3x — 3y = 9 

(4.) Adding 2d to 3a, 7 7x = 35 

(5.) Dividing 4th by 7, x == 5, the greater. 

(6.) Subtracting 4 X from 2d, . . . . 3y = 26 — 4x. 

(7.) Substituting o, the value o^Jo„ og 20 — 6 

X, for X, in 6th, i 

(8.) Dividing 7th by 3, y = 2, the smaller. 

The greater number is 5,- and the smaller 2. 

3. If twice the expression x — y be added to the 
expression 3 x -|> 2 y, what will represent the sum ? 

4. If five times the expression 2 x — y be idded to 
3 X -|- 5 y, what will express the sum t 

5. If twice the equation x — y = 1 be added to 
the equation 3 x + 2 y = 8, what equation will rep- 
resent the sum? and what will be the respective 
values of x and y ? 

6. K tl ree times the equation 2x — )f=5 b^ 
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added to the equation 4 z 4~ ^ ^ ^^ ^> what new equa 
tion will result from such addition ? and what nam 
bers do x ajd y respectivelj represent ? 

7. Multiply the equation 2x — 2 y = 4 bj 2, and 
add the product to the equation Sx -{-4^=120, 
What wiU represent the result? and what are the 
respective values of x and y t 

8. If four times the equation x — y = 5 be added 
to 2 z 4~ 4 y = 2Q» what equation will be formed 1 
What will be the value of x, and what of y ? 

9. If three times the equation 2z — 2y = 4 be 
added to 4 z -j- 6 y = 68, what equation will result 1 
and what will be the value of each of the unknown 
quantities x and y t 

10. A farmer sold a cow and a calf for twenty-five 
dollars. At the same rate, three calves would be sold 
for five dollars less than what he obtained for thef cow. 
How many dollars did he get for each ? 

11. There are two numbers, such that, if twice the 
greater be taken from three times the less, the re- 
mainder will be two, and if four times the less be 
added to the greater, the sum will be twenty-one. 
What are the numbers 7 

12. If three times Eliza's age be added to four 
times Clara's, the sum will be thirty-eight, and if 
Clara's be taken from twice Eliza's, the remainder 
will be seven. What is the age of each? 

^ 13. Find two numbers, such that the sum of three 
times the greater and twice the less shall be twenty- 
jue, and, i^ • Mfirht times the less be subtracted from 
nine times t^ greater, the remainder will be twenty- 
one. What are the numbers 7 
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14. If three times George's books be added t« 
Mary's, the sum will be twenty-three ; but if live timea 
Mary's be taken from five tim« i George's, the remain- 
der will be twenty-five. How many books has each 7 

15. Divide seventeen into twd such parts, that the 
difference between three times the smaller and five 
^mes the larger shall be forty-live. What are the 
parts? 

16. Two men m partnership divide their gain, sc 
that the sum of twice A's share, added to B's share, 
will be twenty-seven dollars ; and if three times B's 
money be taken from four times A's, nineteen dollars 
will be lefl. How many dollars will each have? 

17. There are two numbers whose difference is 
four, and if three times the greater be added to three 
times the less, the sum will be thirty. What are the 
niimDers ? 

, 18. A melon and an orange together cost twenty 

cents, and one fourth of an orange '^ost three cents 

les9 than one fourth of a melon. What did each cost • 

Let X = the cost of a melon, 

and y == the cost of an orange. 

(1.) By a condition of the question, . . . -= ? 

'2.) By another condition, • . . x-j-y = 20 

(3.) Multiplying 1st' by 4, if_i?=:i2 

(4.) Reducing fractions m 3d, z — yz=zl^ 

(5.) Adding 2d and 4th, 2z = 32 

(6.) Dividing 6th by 2, «=16 

C^.y. Taking x from each member ) — 20 — 

m the 2d, ) ' ' ' ^~ 
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(8 ) SubstitutiDg 1(1, the value of) oa ta 4 

•r, for X, in the 7th, . . . . ) 
A melon cost 16 ce its, and an orange 4 cents. 

19. There are two numbers, such that, if one fifth 
of the smaller be taken from one fifth of the larger, 
the remainder will be one, and if three times the larget 
be added to the smaller, the sum will be thirtj-five. 
What are the numbers t 

20. If one half of the price of a horse be added 
to one fourth of the price of a cow, the sum will be 
fortj-six dollars ; but if one eighth of the price of the 
cow be taken from one eighth of the price of the 
horse, the remainder will be seven jdollars. What is 
the price of each t 

21. If one sixth of a less number be taken firom 
one third of a larger, the remainder will be three, 
and if two thirds of the larger be added to one half 
of the smaller, the sum will be sixteen. What are 
the numbers? 

22. A mail said, that if one half the price of his 
saddle were taken from one fifth of the price of his 
horse, tlie difference would be fifteen dollars ; but one 
tenth of the price of his horse and one tenth of the 
price of his saddle together would be eleven dollars. 
What was the price of each ? 

23 If one half of the greater number be added to 
the whole of the less, the sum will be seven ; but if 
one half of the less be taken fi'om the whole of the 
greater, tfie remainder will be four. What are the 
aumberi 'f 

24. If twice 2z— y = 7 be added to Sx-f'Sy 



J 
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;=:21^ what equation will express the result? and 
what are the respective values of x and y t 

9 9 

25. If four times the equation r = 1 ^ 

added to z-j-y=:20y what equation will represent 
the sum? and what are the respective values of % 
and^? 

26. If three times the equation x =r: 7 be 

added to 4 z -f* ^ = 42, what equation will express 
the sum? What do x and y represent? 

27. If four times the equation x r = ^ "^ 

added to the equation 5 x -) = 54, what equation 

z 

will be formed? and what will De the respective 
values of x and y ? 

ft St y 

28. If three times the equation — ' =10 be 

3 6 

X y 

added to twice the equation -- -I =12, what equa- 

2 4 

tion will express the sum? and what will be the 
respective values of x and y ? 

y 

• 29. If four times the equation x r = ^ ^ 

y 

added to three times the equation 2x-\ =lljt 

what equation will resull^? and what will be the re 
fpective values of x and yl 
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SECTION xxy. 

1. A FARMER sold five barrels of pearr itvtd foul 
barrels of apples for twenty-three dollars. Ud after- 
wards sold, at the same rate, two barrels Cft /.ach for 
ten dollars. What was the price of a barrvi of each 1 

Let X = the price of a barrel of peurs, 

and y = the price of a barrel of apples. 

( 1 .) By one condition of the question, 2x-|-/2jr-=10 

(2.) By another condition, 5z-|>4^=:23. 

(3.) Multiplying 1st by 2, 4z-;i- 4> ~20. 

(4.) Subtracting 3d from 2d, zr=3 

(5.) Taking 2x from each mem- ) 2f»— 10 ^x. 

ber of 1st, ........)* 

(6.) Dividing 5th by 2, y = 5 — x 

(7.) Substituting 3, the value of^ - « « 

z, in the 6th, |*y — 

A barrel of pears cost 3 dollars, and a barrel of apples 

cost 2 dollars. 

2. There are two numbers, such that three times 
the greater added to the less is fourteen, and three 
times the less added to the greater is ten. What are 
the numbers t 

3. If twice the expression x-^-y he subtracted 
from the expression 2z-f*3y, what will represent th» 
remainder t • 

4. If'22-|-y, multiplied by 4, be subtracted from 
6x-|-6y, what will rffpresent the remainder?. 

5. If twice the equation 3x-|>2y = 8 be sub- 
tracted from the equation 7 a -f- 4 y =: 18, what equa- 
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•lion wil] r(5present the remainder ? . What nnmbei 
does X and y each represent? 

6. If from three times the equation 2x-|-y=10 
the equation 4x-(-3y = 22 be taken, what equation 
will express the result t What will be the respective 
values of x and y ? 

^ 7. Multiply the equation x4-2y = 7 bj four, and 
from the product subtract the equation 4x4-4y=: 
16. What equation will express the result ? What 
will be the values of x and y, each t 
^ 8. When twice Mary's age is added to three times 
Jane's, the sum is nineteen; and when three times 
Mary's age is added to Jane's, the sum is eighteen. 
What is the age of each 1 

9. When the greater of two numbers is added to 
twice the less, the sum is fourteen ; and when the less 
is added to twice the greater, the sum. is sixteen 
What are the numbers? 

10. . Martha bought three pencils and a book for 
nineteen cents. Abby bought, at the same rate, a 
pencil and two books for twenty-three cents. What 
was the cost of one of each ? 

11. There are two numbers, such that if five times 
the greater be added to four times the less, the sum 
will be thirty-eight, and if twice the less be added to 
the greater, the sum will be ten. What are the num- 
bers? 

12. A farmer sold five sheep and four lambs for 
twenty^hree dollars. He afterwards bought, at the 
tame rate, a sheep and two lambs for seven dollar& 
What was the price of one bf each ? 

13. Divide twenty- five into two such parts, thai 
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Ihe sum of thr^e times the less and four tiroes the 
greater shall* be only five less than four times the stus 
of both parts. What are the parts t 

14. If John gives you two thirds of his apples^ and 
Henry gifes you one half of his, you will receive 
twelve; but if John gives you one pixth of his, and 
Henry gives you one fourth of his, you will get only 
four. How many apples has each t 

Let X = John's number of q^ples, 
and y = Henry's number of apples. 

By one condition of the question, • -r- H — ^^ 



1. 



2. 
3. 

4. 
6. 



7. 

8. 



2 X y 
By another condition, Ht^^ 

9 Z 



12 



y 



Multiplying 1st by 2, 1~T^^ 



i^ = 4. 



Subtracting 3d fi'om 2d, 

Multiplying 4th by 3, x= 12 

Taking — - firom each member of 3d, — = 8 — - 

o Z 9 



y 



IS 



Putting 12 for z in the 6th, . — = 8 = 4. 

Multiplying 7th by 2 y = 8 

John had 12, and Henry had .8 apples. 

15. The sum of two thirds of the greater of two 
numbers added to the less is twelve ; but the sum of 
one fourth of both is only four. What are the num- 
bers t 

16. If from twice the equation 2x4-y = 17, the 
equation Sx-^-^y '=:27 he subtracted, what equation 
wiU express the difference^ What will be the re* 
ipective values of x and y ? 
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r- \ 

17. If twice the equation 1- — = 11 be taken 

from x4-^ = 30, what will be the difference? and 
wl at the values of x and y respectively ? 

16. If the equation — -f" — = ^ ^® multiplied by 

I, and the product subtracted from the equation x -^ 
V==24, what equation will represent the remainder? 
and what will be the respective values of x and y 1 

19. If the equation f- — = 3 be multiplied by 

7 8 

6 X 

if and the product be taken from the equation f- 

7 • 

y 

— = 16, what will represent the remainder ? What 

will be the value of z, and what of y ? 

20. Multiply the equation ~ -|" "^ = ^ ^7 ^> fro*" 

2 X 
the product subtract the equation (-y=14, and 

what will express the remainder? What will be the 
respective values of x and y ? 

S X 2 V 

21. If three times the equation 1 — =^ =z 8 be 

9 «c 2 V 

aken from the equation 1 — =^ = 33, what equa- 
tion will result ? What will be the value of z, and 

what of y ? 

X 9 

22. If the equation — | = 4 be multiplied by 

4. and the product be subtracted from |-2y=rl8| 

what equation will result? arl what will be the 
espective values of z and y ? 
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1. Thomas bought three apples and one peach for 
five cents. Again, at the same rate, he bought sii 
apples and three peaches for twelve cents. Wha* 
«ras the cost of one of each t 

Let X = the cost of an apple, 

and y = the cost of a peach. 

( 1 . ) By one condition of the question, 6 x -}- 3 y =: 12. 

(2.) By another condition, ^x-\-yz=:B 

'3.) Dividing 1st by 8, 'itx + y = A 

4.) Subtracting 3d from 2d, x=:l 

(5.) Taking 32 from each mem- ) - « 

ber of 2d, ) * * *^"" 

(6.) Substituting 1, the value of) - » « 

2, for 2, in 6th, ) * 

An apple cost 1 cent, and a peach 2 cents. 

2. There are two numbers, such that, if six times 
he less be added to twice the greater, the sum will 

DC thirty-eight, and if twice the less be added to the 
greater, the sum will be fifteen. What are the num« 
oers? 

3. If the expression 62-j-3y be divided by 3. 
what expression will represent the quotient t 

4. What is one third of the expression 6 2 -f- 3 jr ? 

5. If the expression 92-|-6y be divided by 3 
«'hat will be the quotient? 

6. What is one third of 9 2 -f 6 y t 

7. What will be the quotient of ^ 2 -f- 4 y divided 
•y4T 

S. W hat is one fourth of 8 2 -^ 4 y ? 



f 
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• 

9. if the expression 4x-|-2y, divided by 2, be 
subtracted from 3 z -j- ^> what will be the remainder t 

10. If the expression Sz-^-S^f, divided bj 5 be 
aken from 3 x -j- y , what will be the remainder t 

11. If the equation 6x4-2^ = 28 be divided by 
2, and the quotient be subtracted from the equation 
5x-|-y = 22, what equation will represent the re- 
mainder? What will b« the respective values of % 
-and yt 

12. If one third of the equation 6x-)-6y = 48 
be subtracted from 5 x -f- 2 y = 34, what equation will 
represent the remainder t and what are the respective 
values of x and y t 

13. If you divide the equation 4x-|-By=:20bj 
4, and subtract the quotient from 2 x -|- 2 ^ = 8, what 
equation will express the result ? What will be the 
value of each of the quantities x and y ? 

14. Divide 3x-|-3y=:24 by 3, and subtract tne 
quotient from 4x + y = 23. What will be the re- 
mainder? What will be the value of x, and what 

3f y? 

15. A man sold (ive bushels jof wheat and five of 
rye for fifteen dollars; and again, at the same rate, 

wo of wheat and one of rye for five dollars. What 
A'as the price of a bushel of each ? 

16. Divide some unknown number into two such 
parts, that, if three times the greater be added to the 
less, the sum will be seventeen, and the sum of four 
times the greater added to twice the less, will be 
twenty-four. What are the parts? and what is the 
numher ? 

17 A man bought a saddle and bridle, and, bein^ 
«l 
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asked what he gave for each, replied, ** If four timeft« 
ihe price of the saddle be added to twice the price of 
the bridle, the sum will be fortj-eight dollars ; and if 
three times the price of the saddle be added to the' 
price of the bridle, the sum will be thirty-four '* 
What did he paj for each? 

18. A farmer, being asked how many cows and 
sheep he had, replied, " Two fifths of my cows and 
two thirds of my sheep would be ten ; but one third 
of my sheep and the whole of my cows would be 
thirteen." How many had he of each t 

19. There are two numbers, such that, if three 
^urths of the greater be added to six fifths of the 
smaller, the sum will be twenty-four ; but if two fifths 
of the smaller be added to one half of the greater, the 
•um will be only one half as much. What are the 
numbers ? 

20. If six fifths of Daniel's age be added to three 
halves of Levi's, the sum will be twenty-seven years ; 
and if the whole of Levi's age be added to three 
fifths of Daniel's, the sum will be fifteen. What is 
the age of each? 

^1. Divide twenty-three into two such parts, that, 
if three sevenths of the greater be added to two 
thirds of the smaller, the sum will be twelve. What 
are the parts ? 

22. A man, being asked what he gave for his horse 
and cow, answered, " Four sevenths of the cost of the 
norse, added to eight ninths of the cost of the cow, 
will be fifty-two dollars ; and two ninths of the cost 
of the cow, added to two sevenths of the cost of the 
dorse, will be twenty-two dollars." What was thi 
eost of each? 
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23. If you divide the expression 4x-^-^hy2, and 



lubtract the quotient from 3z-|-~, what will lepre* 



4ent the remainder? 

24. What will remain after subtracting one half of 

4x-i-lyfrom5x+f ? 

• 3 ■ * 3 

25. If you divide 1 — ^ by 3, and subtract the 

6 2 

4 X tf 

quotient from [- ~, what will express the remain* 

der? 

6 X Sit Z X 

26. If you take one third of —- -f" « ^^™ T" "Hy* 
what will express the remainder ? 

27. If you divide the equation ^x-\'--^=z^hj2^ 

what equation will express the quotient t 

28. What is one fourth of the equation f-~ 

5 3 

= 241 

29. If you divide, the equation 1 — =^:=20 by' 

• 3 3 

4y and then multiply the quotient by 3^ what equation 
will represent the result t 

30. What is three fourths of the equation f- -- 

= 32? 

31. If you divide the equation 1 — =^=10 by 

3 3 

2f and then subtract the quotient from ~-|-y=t6, 

what equation will represent the remainder? What 
will be the respective values of t and y ? 

32 If one third of the equation 3 z -f ^ = 27 be 
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5y_ 



lubti acted from z -j — ^ = 12, what eqaation 

express the remainder? and what will be the r» 
■pectiTe values of z and y? 

. 33. If from 2x + ^=-24 three fourths of the 

equation z^yz=17 be taken, what equation will 
represent the remainder? What will be the value 
of xf and what of yT 



SECTION xxvn. 

1. Five lemons and two pears were bought for 
leTenteen cents. At the same rate, four pears would 
cost fourteen cents less than six lemons. What did 
one of each cost? 

Let X ^ the price of a lemon, 

and y = the price of a pear. 

(1.) By one condition of the question, 6x — 4y==14 

(2.) By another condition, 5x-|-2y=17 

(3.) Dividing Ist by 2, 3z — 2y = 7. 

(4.) Adding 3d to the 2d, 8x = 24 

(5.) Dividing 4th by o, x = 3. 

(6.) Taking 5 X from 2d, 2y = 17— 6x. 

(7.) Substituting 3, the value I g y — 17 _ 15^ or 2. 
of X, in the 6th, . . . . ) 

(g.) Dividing 7th by 2, . . y = 1. 

A lemon cost three cents, and a pear one cent 

2. There are two numbers,, such that, if three 
the greater be added to nine times the^les^ 
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the mini wiJI be ihirtj-six ; and if three times the leM 
be taken from four time^ the greater, the remainder 
"will be eighteen. What are the numbers? 

3. Four times John's money is six dollars- more 
then twice Mary's, and the two together have nine 
dollars. How many dollars has each? 

4. If the expression 4z-}>4y be divided by 4, 
and the quotientadded to 2x — y, what will express 
the sum ? 

5. If the expression 8 x --f-^y he divided by 2, and 
the quotient be added to the quotient of 6x — 2y 
divided by 3, what will represent the result ? 

6. If the equation 6x^3y = 24 be divided by 
3, and the quotient be added to 3x — y = 7, what 
equation will express* the result? and what will be the 
respective v^ues of x and y 7 

7. If the equation 6 x — 4 y = 16 be divided by • 
2, and the quotient be added to 3x-}*2y = 16, what 
equation will result 7 and what will be the values of 

X and y, respectively 7 

8 The difference between six times Sarah's age 
and three times Eliza's is eighteen years, and the 
sum of their ages is one half of the above difference. 
What is the age of each 7 

9. Find two such numbers, that if four times the 
less be taken from eight times the greater, the re^ 
mainder will be twelve, and the sum of three timet 
the greater added to the less will be seven. What 
arc the numbers? 

10. A man sold nine sheep and six calves for forty* 
eight dollars, and he received four dollars less for 
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three sheep than for two calves. What did he obtaii 
for one of each ? 

11. There are two numbers, such that the sum of 
five times the greater added to ten thirds of the less 
is fifty-five; and if two thirds of the less be subtracted 
firom the whole of the greater, the remainder will be 
three. What are the numbers ? 

12. A man bought a saddle and bridle, and said 
that three times the cost of the saddle, added to three 
fourths of the cost of the bridle, would be fifly-seven 
dollars, and that, if one fourth of the cost of the bridle 
be taken firom twice the cost of the saddle, the dif* 
ference would be thirty-two dollars. What did he 
give for each? 

13. Find two such numbers, that when four times 
the less is added to four fifths of the greater, the 
sum will be twenty, and when one fifth of the greater 
is taken from the less, the remainder shall be one. 
What are the numbers? 

14. A man said, that the sum of four fifths of the 
value of his horse, added to two thirds of the value of 
his cart, was forty-two dollars, and that the difference 
between one third of the value of his cart and three 
fifths of the value of his horse, was nineteen dollars. 
What was the value of each ? 

15. Divide some number into two such parts, that, 
if six sevenths of the greater be added to three fifths 
of the less, the sum shall be eighteen, and if one fifth 
of the less be taken fi'om five sevenths of the greater, 
the remainder shall be eight What is the number^ 
and what are the parts ? 
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16. A chaise and harness were sold at such prices, 
that if from three fourths of the price of the chaise 
three fifths of the price of the harness be taken, tht 
difference will be sixty dollars, and one fifth of the * 
price of the harness, added to ope half of the price 
of the chaise, will be fifty-five dollars. For how 
much was each sold? 

17. If the expression 9x-}*6y be divided by 3, 
and the quotient added to z — 2y, what will be the 
sum? 

18. What is one third of the expression. 9 z -}* 6 y 7 

19. What is two thirds of the same expression ? 

20. What is one tenth of the same expression ? 

21 . What is three tenths of the same expression T 

22. If the equation 1 — =^ = 42 be divided by 

7, what equation will represent the result ? 

23. What is one fourth of the equation —A ~ 

3 6 

= 40?. 

24. What will represent three fourths of the same 
equation ? 

25. If the equation — ^=18 be divided by 

2, and the quotient added to the equation j — "r- 

'3 5 

27, what will represent the sum ? and what will be 

the respective values of x and y ? 

* 26 If three fourths of the equation x — y = 4 be 

added to —-4- — = 21, what eqtiation will represent 

4 4 

the sum? What will be the value of z, and wha 
rf y^ 
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SECTION xxvm. 

1 A MAN weighed two kinds of cannon balls of 
Mifierent weights, ^hen he put into the scale one of 
the heavier and two of the lighter, it took seven one* 
pound weights to balance them ; but two of the 
heavier and one of the lighter weighed eight pounds 
What was the weight of one of each kind 7 

Let X =z the heavier balJ, 

and y = the lighter ball. 
{!.) By one condition of the question, . a;4-Sy = 7. 

(2.) By another cdhdition, ; . .2z-}*y = 8. 

(3.) Taking 2y from each member.) ^ ^ 

of 1st, ...)'■*■" ^' 

(4.) Taking y from each member of 2d, 2xi=8 — y. 

(5.) Dividing 4th by 2, x=4 — -. 

z 
Since each of*the expressions 7 — 2y and* 4 

is equal to z, they are equal to each other, and 
they form a new equation,, in which y is the only 
unknown quantity. 

(6.) Putting 4— 1^, the value) .4_JL=:7_2y. 

of z, for X, in 3d,. . ' 
(7.) Multiplying each mem- ) g _ ^ — 14 _4 ^ 

berof6thby2, . . J * ^ ^""^^ ^^' 
(8.) Adding 4y^8 to each 1 8— y+4y— .8 = 14 

member of 7th, . . . ) — 4y-}-4y — 8. 
(9.) Reducing 8th by uniting terms, .... 3y = 6 
^10.) Dividing each member of 9th by 3, |f-=3 



2x=U — 3y 
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(11.) Putting 2, the value of ) -y j q 

. y, for y, m the 3d, . y 

Therefore, one ball weighed 3 lbs. ; 
the* other ball weighed 2 lbs. 

2. There are two numbers, such that the sum of 
twice the greater, added to three times the less^if 
eleven, and three times the greater is ten more than 
twice the less. What are the numbers 7 

Let X = the greater number, 

and y = the less number. 

(1.) By one condition of the question^fi z •-{- 3y = 11. 

(2.) By another condition, . . . . . . 32 = 2y-j"^^ 

(3.) Subtracting 3y from each ) 
member of 1st, .... J 

(4.) Dividing each member of ) 

. 3d by 2, . J 

(5.) Dividing each member of ) 

2d by 3, . . ; i 

(6.) Putting value of x in 5th > 
equal to value of X in 4th, 5 
(7.) Multiplying each member >^,2Q_g3_g 

of 6th by 6, and reducing, 5 
(8.) Adding 9 y, and subtracting 20 in 7th, 13 y = 13 

(9 ) Dividing by 13 in 8th, y = 1 

|1 ) Putting 1, the value of y, > ^ _ 11—8 ^^ . 

for y, in 4th, I * 2 * 

Therefore, the greater number is 4, 
and the less number is 1. 

3. If 5y be subtracted from each side or niembei 
of the equation 3x-}*5y = 19, what equation wi] 
tepresent the result? 



3 
2y4J0__n--3y 
3 2 
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4. If the equation 3x=19 — 5y be aivided by 3 
what equation will express the quotient ? 

5. What must be done to the equation 3 x -^ 5 y = 
19, that the value of % may be found in terms of the 

A 

equation f and what expreission will be equivalent to 
%^ or represent the value of z ? 

6. If 1=: — ——^^ what will represent tvice zT 

What six times x ? 

7. In the equation 3x-4-^y = 19, what expression 
will represent the value of y 7 What of 3y ? 

8. In the equation 5x — y = I3, ifybe added to 
each member, what equation will express the result ? 

9. If the equation 5x=:13-}*y be divided by 5, 
what equation will represent the quotient ? 

10. What must be done -to the equation 5x — y n. 
13, that the value of x may be found in terms of the 
equation ? - What expression will be equivalent to x T 

11. In the equation 4x-}*3y = 22, what expres- 
sion will represent the value of x? what the vaue 
of 2xt 

12. In the saine equation, what will express the 
v^ue of y T what the value of 6y ? 

13. Find expressions for the value of x m the 
equation 3x-}*2y=16, and in the equation 2z-|- 
5y ^ 18. What are the expressions ? 

14. In the new equation formed by these eqpWalent 
expressions, what will be the value of y ? * 

15. If you substitute, in the equation 2 x ^ t y =r 
18, the value of y, thus found, in the place of f rH 
will be the value of x f 
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16. From the equations 4 x -}* 3 y = 26, and 3 x — 
y = 13, make an equation which shall not contain the 
quantity x. What will represent that equation f 

17. In the new equation thus formed, what will be 
the value of y f 

18. If the numerical value of y, thus found, be 
substituted for y in the equation 4 x -}* 3y = 26, what 
will be the value of x, adeir the equation is reduced f 

19. If twice John's age be added to three times 
Peter's age, the sum will be thirty-one years, and if 
twice Peter's be added to three times John's, the sum 
will be thirty-four. What is the age of each ? 

20. There are two numbers, such that three times 
th^ greater is one more than five times the less ; and 
if twice the greater be added to three times the less, 
the sum will be twenty-six. What are the numberls T 

21. A boy bought four oranges and* three pears 
^r fifteen cents ; and again, at the same rate, he 
bough two oranges and five pears for eleven cents. 
What was the price of one of each? 

22. The sum of two numbers is thirteen; and 
their difference is seven. What ajre the numbers? 

23. If a slate and two writing-books cost twenty- 
five cents, at the same rate two slates would cost 
fifteen cents more than three writing-books. What 
was the cost of one of each? 

24. There are two numbers, such that, if the 
greater be added to twice the less, the sum will be 
eleven ; and if one be added to three times the less, 
the sum will be twice the greater. What are the 
njimbers ? 

25. A man sold a cow and a pig^ at such prices 
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that, if one foarth of the price of the cow be added 
to one half of the price of the pig, the sum will be 
eight dollars; and if the price of the pig be taken 
from five eighths of the price of the cow, the remainder 
will be eleven dollars. What was- the price of each 2 
Let X = the price of the cow, 
and y = the price of the pig. 

(1.) By one condition of the question, . — -|- ~ = 81 

am 

(2 ) By another condition, .... — — y =. 11 

(3.) Taking -|- from each member of 1st, 7- = 8 — -^ 

Z 4 Z 

am 

(4.) Adding y to each member of 2d, — = 11 -|- y 

8 • 

2 II I li tf 

(5.) Dividing each member of 4th by 6, — = ■ 
(6.) Multiplying 5th by 2, and ) ^ VL^rt^ 

tLX X ^^ 



]-= 



smce — =z= — , I 4 6 

(7. ) Putting the value of — in 3d ) «+ « 9 q y 

.4 > — - — = 8- - 

and 6th equal to each other, ' 
^8.) Multiplying each member of)44-|-4y=:R0 — 

7th by 10, and reducing, . ) 5y. 
(9.) Adding 6 y — 44 to each ) q _ o^ 

member of 8th, I . . . . uy — JO 

(10.) Dividing 9th by 9, y = 4. 

(11.) Putting 4, the value of y, I a? ^ * a 

for y, m 3d, J 4 2 ' 

(12.) Multiplying 11th by 4, jrz=:24 

The cow cost twenty-fbur doLars ; 
the pig cost four dollars. 
M There are two numbers, such thai »^ •t .«; 4* 
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af the greater be added to two thirds of the less, the 
«am will be ten ; and if one third of the less be added 
o three fourths of the greater, the sum will be ten. 
What are the numbers ? 

27. In the equation — + ?-^=;=12, if i^ be sub- 

tracted from each member, what equation will repre- 
sent the remainder '? 

28. I^ the equation — = 12— ^ be divided by 2, 
what equation will express the quotient ? 

29. If the equation — = 6 ~ he multiplied by 

3 8 

3, what will express the product ? 

30. What must be done to tue equation 1 — - 

=: 12, that the value of x may be found in terms of 
the equation? What expression will be equivalent 
to X? 

81. If z = 18 — ^, what will 3 x equal ? 

8 

32. In the equation 1 — ^ = 12, what expression 

will represent the value of y ? 

• 33. What will renresent the value of 2 y , in the 

same equation ? 

S X u 

34. What must be done to the equation — = 

5 2 

7, that an expression may be found equivalent to z ? 

S5l What is the expression for the value of z, in 
the last equation? 

36. Find equivalent expressions for the value 3f z 

in the equations — + — =: 10, and — — — =r 6 
^ 3*4 * 4 2 

What will the etpre^sions bet 
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37. In the new equation formed by the vn iies of z 
y is the only unknown quantity, and what is it* value 1 

38. If you substitute, in the equation ^1=5, 

the value of y, as found above, in the place of jr, what 
will be the value of z T 

30. From the equations — = 6, and 1- 

•|- z= 7, make an equation which shall not contain the 

unknown quantity z. What will that equation be? 

40. In the new equation thus formed, what will be 
the value of y f 

41. If the value • of y, thus found, 'be substituted 

for y, in the equation ~ — "?" = ^> ^^^^ will be the 

2 9 

value of zT 

m 

12. Two boys bought a dog for six dollars. John 
says, '' I will give one half of my money, and yoa 
can give one third of yours, and that will just pay for 
him, but I shall own the greater part of him." '' No," 
says Henry, " I will give two thirds of my money, and 
you shall give only one fourth of }ours : that will pay 
for him, and I shall own more than you." How much 
money had each ? 



SECTION XXIX. 

1 . A MAN weighed two kinds of cannon balls of 
different weights. Three of the heavier and two of 
Jie fighter weighed twenty-one pounds, while one of 
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tbe heavier , and one of the lighter weighed eight 

pounds. What was the weight of one of each kind? 

Let X = the weight of one of the heavier balls, 

and y =z the weight of one of the lighter balls. 

(1.) By one condition of the question, 3 x -|- 2 y = 21. 

(2.) By another condition,. , x-|-jf = 8. 

(3.) Taking x from each member of 2d, .y = 8 — z. 

(4.) Multiplying 3d by 2, 2y=16— 2*. 

(5.) Putting the value of 2 y for ^ Sx-f 16 — 2 s 

.2y in 1st, • • ' =21. 

(6.) Taking 16 from each member ) - 

of 5th, and uniting terms, , f 
(7.) Putting 5, the value of x, in 3d, y = 8 — 5, or 3. 
One kind of ball weighed 5 lbs ; 
the other kind weighed 3 lbs. 
2. There are two numbers, such that UiTee times 
the greater and twice the less, when added, f je twenty- 
two, and twice the greater is six more than three times 
4ie less. What are the numbers ? 

Let X = the greater number, 

and y = the less number. 

(1.) By one condition of the question, 3 z -|- 2 y = 22 

(2.) By another condition,. . . .. . .2z=:3y-}*6. 

(3.) Dividing 2d by 2, x = ?-^ + 3 

(4.) Multiplying 3d by 3, 3i.=:?i!^9. 

(5.) Putting this value fo'3x)9jriqio m 

in 1st, i2'*"*^"" 

(6. ) Multiplying 5th by 2, . . . 9 y + 18 + 4 y — 44. 

^7 ) Taking 18 from each mem- \ 

ber of 6th, and uniting > i3ys^9& 

terras, * 



J 
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(S.) Dividiug 7th by 13, ys=2 

(9.) Putting 2, the value of y, I x= 1 +3 or 6 

in the 3d, i ' t • ' 

The greater number is 6 ; 
the smaller is 2. 

3. If, from each member of the equation 3z-f~^f 
£=21, 2y be taken, what equation will esqpress the 
remainder f • 

4. If the equation 3z=:21 — 2y be divided bj 
3, what equation will express the quotient f - 

5. What must be done to the equation 3x'|-2y 
=: 21 , to find an expression equivalent to z, or tha* 
will represent the value of z ? 

6. If z = 7 — ^ what will 2z equal? 

7. In the equation 3 z -|- 2 y = 21, what expression 
will represent the value of y f 

8. In the eiquation 4 z -^ 3 y = 22, what expression 
will represent the value of z t 

9. In the same equation, what expression will rep- 
resent the value of y T 

10. In the equation 2z-}*3y = 12, find an ex* 
pression to represent the value of z. What will the 
expression be ? 

1 L. Substitute the value of z, thus found, in the 
place of z, in the equation 3z-|-2y=13. What 
will the equation then be f 

12. If the equation 18 — ?^-f2y = 13 be mul- 

liplied by 2, what equation will express the product 1 

13. In the equation 36 — 5 y = 26, if 5 y be addec/ 
It each mexnber, what will express the result t 
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14. If 26 be taken from each member of the equft* 
don 36=:26-f-^y» what will express the, result? and 
what is the value of y 7 

l£f. If» in the equation 2z-|-3y = 12, 2 be sub- 
■tituted in the place of y, what will the value of z be 1 

16. A man bought two barrels of cider and one o* 
apples for eight dollars, and found that, at the same 
rate, three barrels of cider would cost five dollars 
more than two barrels of apples. What did a barrel 
of each cost? 

17. There are two numbers, such that three times 
the grctater is two more than four time8 ^he smaller, 
and five times the smaller is eight i* jio than twice 
the greater. What are the numbers? 

18. Twice John's money is twelve dollars more 
than Henry's ; and twice Henry's is six dollars more 
than John's. How many dollars has each ? 

19. If you add four to the numerator of some frac- 
tion, the fraction will be one half; but if you add 
four to the denominator, the fraction will be only vnt 
fourth^ What is the fraction ? 

Let X = the numerator, 
and y = the denominator ; 



then — =: the fraction. 
y 

(1.) By one condition of the question, 
(2.) By another condition, 



(3.) Multiplying 1st by y, . ... a;-f.4z=-? 

(4.) Multiplying 3d by 2 .. 2x-f.8 = y 

10 
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(6 ) Multiplying 2d by 4, -— = 

(6.) Multiplying 5tli by jr-f 4, .. . Ax = y + A 

(7.) Dividing 6th by 2, 2x=-?-+2 

z 

(8.) Putting this value of 22 "*11.4.q i q ^ 

. the 4th, it -T'^i-o — y 

(9.) Subtracting — , and uniting I ,^ ^ 

terms in 8th, ' 

(10) Multiplying by 2, 20=:2y— y, or^ 

(11 ) Subtracting 4 from each > 9 a 

member of 3d, ) s 

(12.) Putting 20, the value ofy, >_.» ^ ^ 

in 11th, K « '^ 

6= numerator, 
20 = denominator ; 

the fraction is — . 

20 

20. Mary says one third of her age and four yean 
more are equal to one half of Susan's age ; and Susan 
says one fourth of her age and six years more are 
equal to five sixths of MaryV. How old is each? 

21. If you subtract three from the numerator of 
some fraction, the fraction will be equal to. one sev- 
enth ; but if you subtract three from the denominator, 
the fraction will be equal to one. What is the frac- 
tion.? 

!'I2. If the equation — = -^-}"^ ^ multiplied by 

8 and divided by 2, what equation will represenl 
the result? 
2^1. If 4 be taken from each member of tht 
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S d? If 

equation — ^ -^ -|- 4, and the remainder multiplied 
by 4, what expression will represent the value of y ? 

X St/ 

24, In the equation ---=z-^ — 2 find the value of 

z, and substitute it for x, in the equation 2x = ~^-f- 

6 ; and then find the respective values of x and y in 
numbers. What are they? 

25. Samuel and Nathan have seven dollars. Half 
of Samuel's money is one dollar more than one thirc 
of Nathan's. How many dollars has each 1 



SECTION XXX, 

1. When a number is multiplied by itself, the 
product is called t}ie second power or square of tliaf 
number, and the number itself is called the seconi 
root or square root of that square or product Thus 
2 X 2 = 4 ; and 4 is the square or second power ol 
2, and 2 is the square root or second root of 4. 

2. What is the square or second power of three ? 

3. What is the square loot or second root of nine^ 

4. What is the second power or square of four ? 

5. What is the second root or square root of six* 
teen ?• 

6. What is the second power or square of six^ 

7. What is the second or square root of forty-nine I 
, 8. The square or second power of x isx times ac, 

which may be expr^sed thus ; z z, or r?\ and tb 



148 INTELLECTUAL ALGEBRA. [§80 

•quare root or second root of z^ is z ; or, using he 
radical sign, \/ z^ = z. The square of 9 z is 9 j^ 

and the square root of 9 z^ is 3 z, or \/ 9 z^ = 3 z. 

9. What is the square or second power of y t 

10. What is the square root or second root of y' I 

11. What is the square or second power of 2y f 

12. What is the second or square root of 4 y^l 

13. What is the square or second power of 5z t 

14. What is the second or square root of 36 z^ ? 

15. How many times is z contained in z ? 

16. If z be divided by z, what will the quotient be^ 

17. If 1 be multiplied by z, what will the product 
be? 

18. If 2 be multiplied by z, what will the product 
bet 

19. If 2 be multiplied by x\ what will the product 
be? 

20. If 2 z be divided by z, what will be the quo- 
tient ? 

21. If 2 z be divided by 2, what will the quotient 
be? . ' ' 

22. If 7 z be divided by z, what will the quotient 
be? 

23. If 4 z be multiplied by 2, what will the product 
r>e? 

24. If 8 z be divided by 4 z, what will be he quo- 
tient ? 

25. If 2z be multiplied by z, what will \^ the 
product ? 

26. If 2 z be multiplied by 2 z, what will the 
product be ? 
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27. If 4 7^ be divided by 2 z, what will Uie quotieD^ 
be? 

28. If 4 z^ be divided by 4 z, what will the quotient 
ue? 

29. What is the second power of 3 z ? 

30. What is the square root of 9 z^ t 

31. If z = 3, to what will z^ be equal ? 

32. If z^ = 9, to what will z be equal ? 

33. If z = 4, to what will z* be equal ?^ 

34. If z^ = 16, to what will z be equal \ 

35. If z = 5, to what will z^ be equal ? 

36. If z^ =r 36, what will z equal ? 

37. If 2 z« = 18, what will z« equal t 

38. If the equation 2 z^ = 18 be divided by 2, what 
equation will represent the quotient t 

39. If the equation 3 z^ = 12 be divided by 3, what 
^nation will express the quotient ? What will be the 
value of z t 

40. Find the square root of each memlNff in the 
equation z^ = 16. What is the value of z ? 

41. Find the square, root" of each member of the 
equation 4*z9 = 36. What will be the value of x t 

42. The square of — is — multiplied by —-, which 

3 9 9 

IS -^ ; and the square root of — must therefore Dt 
— . What is the square of — -t 

9 Z 

43. What is the square root of —I 
44 What is the square of -jT 
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mm «■ 

45. If —- be multiplied by — -, what wDl be the 

product ? 

46. Whatis the square root cf — ? 

47. *What is the square of -;- ? 

48. If — be multiplied by — , ^hat will be the 

5 6 

product? . • 

49. What is the second root of — T 

50. To what is the ezpressiou \X -- equal t 



SECTION XXXL 

1. John says, if his age were multiplied by his 
age, the product would be five times his age. How 
lid is he t 

Let X represent John's age ; 
then X X x=z^y the product of his age multiplied by 

his age. 
But his product must be equal to 5 times liis age 

or 5x; 
therefore, by a condition of the question, 

Dividing this equation by x, gives 
2 = 6: 
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for, if z X 2; is equal' to 5 times x, or x times 5 
beOy z not multiplied by z, must be equal to 5 not 

multiplied by x ; 
and the age of John is 5 years. 

2. What number multiplied by itself wiU be six 
times the number? 

3. A father is six times as old as his son, and his 
age is the squai'e of his son's age. What is his son's 
age? • 

4. The square or second power of a number is 
seven times the number. What is the number ? 

5. George has twice as many cents as Robert, and 
if Robert's money be multiplied by the number of 
cents that George has, the product will be double the 
money that both have. How many cents has each ' 

Let X =. Robert's money ; 

then 2 z = George's money, 

and z -|- 2 z = 3 z, will be the sum of money that both 

have, 
and z X 2 z = 2 z^ will be the product of one's money 

by the other's. 
Therefore, by the conditions of the question, 

2z2z=:6z. 

Dividing this by 2 x, gives 

z = 3. 

2z=:2X3, or 6; 

then George has 6 cents, and Robert 3 cents 

6. There is a field which is as many rods long as it 
is broad ; and twice the product of its length by its 
breadth is equal to ten times its length. What is the 
length of one side of the field ? 

7. Four times the product of a number muitipiiec) 
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o? itself n equal to stxteen times the number. Whai 
M the number t 

8. Sarah has thtee times as many books as Jane 
If Sarah's number of books be multiplied bj Jane's 
oamber, the product will be nine times the difference 
betwi^n Sarah's and Jane's. How many has each t 

9. One number is twice as large as another ; and 
the product of the two numbers is fourteen times theii 
difference T What are the numbers f 

10. There is a square field, and its length multi- 
plied by its breadth, or the number of square rods in 
the field, is equal to the number of rods round it 
How many rods long is one side of the field t 

1 1. One number is three tiroes another ; and the 
product of the two is equal to three times their sum 
What are the nun^bers t 

12. John has four times as many apples as William , 
«nd if John's number of apples be multiplied by twice 
William's number, the product will be eight times 
what they both had. How many had each f 

13. One number is twice another; and if three 
times the smaller be multiplied by twice * the larger, 
the product will be twenty-four times their difference. 
What are the numbers f 

14. If 2 be multiplied by z, what will be the 
product t 

15. If 2 X be divided by x, what will be the quo 
tient? 

16. If 2 X be divided by 2, what will be the qmv 
Honlt 

17. If 6t be divided by 3x, what will be th# 
inolient t 
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18. If 4z3 be divided by x, what will be the 
quotient? * 

19. If the equation x = 4 be multiplied bj 9, idrat 
equatkm will eiqpress the product 1 

20. If 4x9 i>e divided by 4x what will be tbe 
quotient 7 

21. If x^ =: 4x, what will x equal t 

22. If the equation x = 4 be multiplied by 2x, 
what will express the product? 

2;^ If the equation x9 = 4x be divided by x, what 
equation will express the quotient ? 

24. If the equation 2x^=:8x be divided by 2xy 
what equation will exp ess the quotient? 

25. If 5 x^ == 15 X be divided by 5 x, wh.it equation 
will express the quotient ? 

26. In the equatioi^4 x^ = 12 x, what number does 
X represent ? 

27. Reduce the equation 6 x^ = 18 x, and find the 
value of X. 

28. A father is five times as old as his son, and the 
product of their ages is five times the sum of their 
ages. What are their ages? 

29. One number is four times anol^ner, and twelve 
times thjeir sum is equal to three times their product 
What are the numbers ? 

30. A field is three times as many rods long as il 
18 wide, and the product of the length by twice the 
width is eighteen times the difference between the 
length and width. How many rods long is each side ? 

31. One number is five times another, and thei; 
product is equal to ten times their difference. What 
are the nunibers ? 
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83. A farmer haa twice as manj oxen as horses 
md if the number of oxen be multiplied by the nam 
ber of horses, the product will be twice the sum of 
the oxen and horses together. How many of each 
hasbat 



. SECTION xxxn. 

1. A BOTy being asked his age, replied, " If my age ^ 
were multiplied by one half of my age, the produet 
would be six times my age.*' How old was he 7 

Let X = his age ; 

and %X — = — will be his age multiplied by half 

of his age. 
By the conditions of the question, 

— = 6«, 

Multiplying each member by 2, 

x8=12a;. 

Dividing each member by z, 

x=12; 

therefore the boy's age was twelve years. 

2. What number, multiplied by one third of itself 
will give a product equal to twice the number I 

3. If ^ be multiplied by 2, what will be the 

product f 

4. If 2^ be divided by 2, what will be the quotient f 



§ 32. J INTBLLECTUAI U.GEBRA. 155 

6. What expression will represent one half of a* t 

6. If z^ be divided by 3, what will express the 
quotient ? 

7. What expression will represent one fourth of x^l 

8. What expression will represent three fourths 
of x9? 

9. If 2 z^ be divided by 3, what expression will 
represent the quotient 7 

10. If 3z^ be divided by A, what will express the 
quotient 7 

11. If 3 z^ be divided by 2, what will express the 
quotient 7 

12. If the equation z^ = 4 be divided by 2, what 
equation will represent the quotient 7 

13. If the equation z^ = 6 z be divided by 3« what 
will represent the quotient 7 

14. If the equation 2 z^ = 12 z be divided by 3, 
what will express the quotient 7 

15. What is one third of the equation 2 z^ = 12 z 7 

16. What is two thirds of the equation z^ = 6 z 7 

17. If the equation — = 3z be multiplied by 3, 

what equation will represent the product 7 

18 If the equation — = 6 z be divided by 2, what 

equation will express the quotient 7 

19. In the equation — = 3 z, what is the valua 

rfz7 

20. If one fourth of George's money be multiplied 
by the whole of his money, the product will be four 

imes his money. How many dollars has he 7 
21.' One number is one tifth of "another, and their 
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product 18 eqaal to twice the greater. What are tht 
numbers ? 

22. A man, being asked how many childret: he had, 
replied, that if the number of his children i ere mul- 
tiplied bj itself, three fifths of the product irot Id be 
six times the number of his children. Bow many 
bad het 

23. If the square of a number be adied to one 
fourth of the square, the sum will be ten iim<{S the 
number. What b the number? 

24. Caroline has one third as manj* bdokft ' as 
Eliza, and the difference 'between the square of 
Eliza's number and the square of Caroline's number 
is twelve times the number that Eliza has mo^e than 
Caroline. How many has each t 

25. One number is one half of another, and the 
sum of their squares is ten times the sum of the num- 
bers. What are the numbers t 

26. A farmer bought a cow for one half of what 
he gave for a horse. If the square of he cost of the 
cow be subtracted from the square of the cost of the 
horse, the difference will be twenty-five times the cost 
ot both. What did he pay for each t 

27. One number is one fifth of another, and the 
square of the smaller is equal to the difference 
between the two numbers. What are the num- 
bers? 

28. A received twice as many dollars as B. If 
A' 8 money be multiplied by two thirds of B's, the 
uroduct will be four times the sum of what theyboth 
received. How much money did each receive ? 

29 One number is two thirds of another, and 
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heir product is three times the lesM What are the 
aumbers ? 

30. A bridle cost one fourth as many doHars as a 
Badd/e ; and if the price of the bridle be multiplied 
by the price of the saddle, the product will oe tiie 
price of four saddles. What was the cost of eaco 1 

31. What is the square of 2x ? 

32. What b the square of — ? 

9 

33. What is the square of — ^ 

34. What is the square of — T 

35. If x^ be added to — ^what will express the sum 
in one term? 

36. Reduce the expression x^ -(* — ^ <^^ ienxL 

37. If — be taken from x^, what will express the 

remainder ? 

38. If — be taken from z^, what will express the 

3 

remainder ? 

39. If — be taken from — , wnat wi^ rq^resent 
..he remainder? 

2 x* 

40. If — be subtracted from x% what will express 

he remainder? 

41. If the equation -— = x be multiplied bj 3, whal 

equation will represent the pioduct? 

3 z* 

42. If the equation — =162; b^^ multiplied bv 4^ 
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and that product divided by 3z, what equation w\ 
expreaa the result T 

43. What must be done to the equation — =r 2 t 

to find the value of xl What number does x repr^ 
sent* 

44. Reduce the equaticm — = 4 x. What will b« 

6 

the t'alue of x? 



SECTION xxxin. 

1. A BOTj being asked his age, said, if his age 
e rpu.UipIied by itself, the product, would be forty- 

nine. What was his age 1 

Let X = the boy's age ; 

then x X z = z^ will be his age multiplied by itself 

But his age multiplied by itself is 49 ; 

therefore, by the conditions of the question, 

x« = 49. 
Extracting the square root of each member, that is, 
finding a quantity which,, multiplied by itself^ will 
produce each member, gives 

X = 7, the boy's age. 
It is evident that x is the second root of x% because 

add 7 ia the second root of 49, because 

7X7 = 49. 

2. The second power or square of a number it 
ome. What is the numl>ert 
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3. If z^ be divided by x, what will be the quotient 1 

4. If forty-nine be divided by seven, what will be 
the quotient ? 

5. If the square root of the equation 2^=49 be 
extracted, what equation will express the result ? 

6. If each member of the equation x=z7 be 
multiplied by itself, what equation will express the 
product 7 

7. If the equation 2 x^ = 18 be divided by 2, what 
will express the quotient ? and what will be the value 
of z? 

8. John has twice as much money as George, and 
the product of George's money multiplied by John's 
is fifly cents. How many cents has each 7 

9. Three times the product of a number by itself 
is forty-eight. What is the number 7 

10. 4 man received as many shillings a day as he 
worked days. How many days did he work to obtain 
six dollars 7 

11. Four times the square or second power of a 
number is one hundred. What is the number 7 

. 12. There is a square, field containing one hundred 
and twenty-one square rods. How long is one side 
of the field 7 

13. One half of the product of a number multi- 
plied by itself is eight. What is the number 7 

14. If each member of ' the equation — = 8 bu 

multiplied by 2, what equation will, express the 
prodttct7 

16. If each member of the equation — = 24 be 
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malttplied by 3, what equsftion will express the 
product ? 

16. If each member of the equation 2x^=i72 be 
divided by 2, what will express the quotient t 

17. In the equation — = 24, what number n 

represented by x? 

18. In the equation — =60, what is the rahi« 

of xt 

19. Sarah's age is one half of Matilda's, and the 
product of their ages is thirty-two. What is the age 
of each t 

20. If one half of a number be mviltiplied by one 
bird of the same number, the pi'oduct will be twenty 

four. What is the number ? 

21. A field containing ninety-six square rods is 
two thirds as wide as it is long. What b its length, 
and what its width t 

22. If one half of a number be added to itself, 
and the sum multiplied by itself, the product will be 
ninety-six. What is the number ? 

• . • » 

23. If — = 40 be multiplied by 2, what equation 

ivill express the«product ? 

24. If 5 2«=80 be divided by 5, what will be th 
quotient? 

^. In the equation — =: 40, what U the value 
bf x t 

^^* A farmer said, if one half of nis she^ were 
multiplied by one fourth of tliem^ the pr^uct would 
^ *»fty. How many had he 1 
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27. If six be added to the square of a number, the 
ram will be fifty-five. What is the numb«)r 1 

28. If 3 be subtracted from each member of the 
equation z**-{- 3= 19, what equation will express the 
remainder ? and what will be the value of z 7 

29. If 7 be added to each member of the equation 
2x^ — 7 == 43, what will express the sum t and what 
will be the value of xj 

30. A boy said, if two cents were added to twice 
the square of his money, he would have one dollar 
How many cents had he? 

31. The product of two numbers is sixteen, and 
the less is contained four times in the greater. What 
are the numbers ? 

32. A boy paid eighty-one cents for melons, giving 
for each melon a number of cents equal to the num- 
ber of melons that he bought How many did he 
buy? 

33. If the equation — = •— be multiplied by 6, 

6 3 

what equation will represent the product ? and what 
will be the value of x ? 

34. Since the square root of four is two, and the 
square root of nine is three, what will be the square 
root of four ninths ? 

35. What is the square root of sixteen twenty- 
fifths? 

36 What is the value of x in the equation x^ = {| t 

37. What is the ralue of x in the equation 27fi 

= Ht 

38. What is tlie value of x in the equation ^ 

11 
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SECTION XXXIV. 

1. If X times x is j^^, and x times 3 is 3zy nha 

uqiression will represent x times z -|- 3 ? * 
2 If the expression X'{'Ale multiplied by r, what 

vfll rq>re8ent the product ? 
8 If the ezpre8si<Mi z -|- 9 bg multiplied by z, whal 

will be the product ? 

4. If the expression z -{- 3 be multiplied by 3, what 
will express the produ :t ? 

5. When the expression z -{- 3 is multiplied by z, 
the product is z^ -|- 3 z ; and when z -{- 3 is multiplied 
by 3, the product is 3z-{-9. What will represent 
the sum of their products? 

6. If z -|- 3 be multiplied by z -|- 3, what will ex* 
press the product ? that is, what will be the second 
power of z-|-3t 

First, multiplying z -|- 3 by z ; 

z times z, or z X x = x^, 
and z times 3, or z X 3 = 3 z ; 



then their sum is z^ -{- 3 z. 

Next, multiplying z -|- 3 by 3 ; 

3 times z, or 3 X z = 3z, 
and 3 times 3, or 3 X 3=9; 



then their sum is 3 z -|- 9. 
Thus, 3z + 9, added to z« + 3z, is 

za + 3z + 3z + 9. 
Uniting terms, gives z* + 6 z + 9, 



which is the square or second power of z -|- 3. 

* A iar »■■ or parenthesis ( ) embraces terms it^ bs 

!ak^n together, or sQbi«»ct to ihm same operation 
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Or maltipljing z -|- 3 
byx + 3, 



x^-\^Sx,x times X + 3. 



3x.-f 9, 3 times x-f 3. 



6um oi products, x^-f- 6 x-|- 9, or square of a; + 3. 

[t is evident, from inspecting the above, that the 
square of x -|- 3 is x^, twice x X 3, and the square 
of three ; that is, the square of the first term, and 
twice the first term multiplied hy the last, and the 
square of the last term. 

7. What is the square root of the expression x^ -|- 
6x+9? 

Extracting the square root of x^, the first term of the 

square, gives x for the first term of the root. 
Since 6x is twice the first term of the root multiplied 
by the last, that is, twice x multiplied by the last 
term of the root, if 6 x be divided by twice x, the 
quotient, 3, will be the last term of the root. 
Therefore, x -|- 3 must be the square root of the ex 
pression x^ -|- 6 x + 9. See 6th. 

8. In the expression x^ -{- 6 x, what term is wanting 
to make the expression a perfect square ? 

Extracting the square root of x^, the first term of the 
expression, gives x for the first term of the root. 

Since 6 x is twice the product of the two terms cf the 
root, if 6x be divided by 2x, that is, by twice the 
first term of the root, the quotient, 3, will be the 
last term of the root. « 

As 3 is the other term of the root, 9, its square, must 
be added to the expression x^-t->6x, to complete 
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(he sqaare, that is, to make the expression a perfect 
square. 
Then the eiqpression x' -|- 6 2 -|- 9, is a perfect square 

0. What must be added to an expression, cou- 
fisting of two terms, only one of which is a second 
x>wer, to complete the square ? . 

Extract the square root of the term containing the 
second power, and divide the other term by twice 
the square root thus found ; the quotient will be the 
square root of the term that must be added to the 
expression to make it a perfect square. This is 
deduced from the preceding. 

10. To find the square root of a perfect second 
power, consisting of. three terms. 

Extract the square root of the first term, which is a 
perfect square, for the first term of the root 

Since the term, which is not a perfect square, is twico 
the first term of the root multiplied by the last tei (n 
of the root, divide this term of the square by twice 
the term of the root already found, and the quotieui 
will be the other term of the root This is evident 
from inspection of the 6th and 7th, and expiaiua 
the rule for extraction in arithmetic. 

11. What is the second power of x -f- 4 1 

By the 6th, the square of the first term is z X x =:= z^. 

Twice the product of both terms is 2XzX4=:8z. 

The square of the last term is 4 X 4= 16. 

Adding these three results, gives z^ + 8 z + 16. 

» 

12^ What must be added to the expression x^4 
S z, to make it a perfect square ? 
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11 is evidem that the square of the seccmd term of the 

' root must be added. 
To find the second term of the root, divide 8 z bj 
.twice the first. term of the root, hat is, by 2x, 
which is twice the root of z^, and the quotient, 4, 
will be the second term of the root ; therefore, 16, 
the square of 4, must be added to z^ -|- 8 z to com- 
plete the square. 

13. What is the second power of z -l- 5 ? 

14. What is the second or square root of z^ -^ 10 z 
125? 

15. What must be added to the expression z^-J.. 
10 z, to make it a perfect secend power ? 

16. What is the second power of z -|- 6 1 

17. What is the second root of z^ + 12 z + 36 ? 
18 What must be added to the expression z^4* 

12 z, t6 make it a perfect square. ? 

19. What is the second power of square of 5 + 3 1 
l\y the Gth, the square of the first term is 5 X 5 = 25. 
Twice the first term by the last is 2 X 5 X 3 = 30 
The square of the last term is 3 X 3 = 9. 
Collecting the products,.gives 25 + ?0 + 9 
Jr, multiplying 5 ~|* 3 
by 5 + 3 

25 + 15, or 5 times 54~3, 



15 + 9, or 3 times 5 -f 3. 



Sum of products, 25 + 30 + 9. 

But 25+30+9 = 64, 5+3 = 8, and 8 XP=64. 

fhen the second power of 5 + 3 consists >f *h< 

square of 5 = 25, twice 5 X 3 = 30. 

and the square of 3 -= 9 ' 



• 
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»r, the square of the first ternHy twice llhe product ol 
the two terms, and the square of the last term ; as 
in 6th. 

20. What must be added to 25 + 30 = 55, to make 
the sum a perfect square ? 

It is evident firom the 8th and 9th, that the square of 

the last term of the root miist be added. 
To find the last term of the root, divide twice the 
product of the two terms, which is 30, by twice the 
square root of 25, which is 2 X 5, and the quotient, 
3, will be the last term of the root 
Then 9, the square of 3, must be added to 25 -|- 30, 
giving 25 -{- 30 -|- 9 = 64, a perfect square. 

2L What is the square root of 25 -f 30 -f 9 ? 

Extract the square root of 25, which is 5. Since 3C 
is twice the first term of the root, multiplied by the 
last term of the root, if 30 be divided by twice 5 
or 10, the quotient, 3, will be the last term of the 
root ; therefore, the root is 5 -|- 3. 

Or, since 25 -(- 30 -{- 9 = 64, the square root of the 

equation is 5 -{- 3 == 8. 

22 What is the second power of 10 -{- 2 ? 

23 What is the second root of 100 -|- 40 -f- 4 ? 

24 What must be added to 100 -f 40, to make tha 
«um a perfect square ? 

25 What is the square root of 100 -f 100 -f 25 f 

26. What is the second power of 2 z + 3 1 

27. What is the square root of 4 z^ _[.. 12 x + 9 1 
The square root of 4 z^ is 2 z : and the quotient o. 
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12 X divided by twice 2z is 3; theefore, tlw 
SQuare root is 2 z -{- 3. 

28. What must be added to the e3q)ression 4z'-f- 
(2 z, to make the expression a perfect square ? 

2 X divided by twice 2 z, or twice the' first term of 
the root, is 3, the second term of the root ; there* 
fore 9, the square of 3, must be added. 

29. What is the square of 3 z -f 4 ? 

30. What is the square root of 9 z» -f 24 z -|- 16 7 

31. tV^hat must be added to 9z<-{-24z, to make 
(he expression a perfect square? 

32. What must be added to x^-^-x, to make the 
expression a perfect square? 

It is evident that the square must be so completed 
that z shall be twice the product of the two termf 
of the root ; then, if z be divided by twice the firs 
term of the root, the quotient will be the seconi 
term. 

But X divided by 2 z, thus — , is equal to one half; 

therefore j- is the second term of the root, and j 
X j- = i is the square of the second term \ there* 
fore j- must be added to the expression, 
« and x^ H~ ^ H~ i ^ ^ perfect second power. 

33. What is the product of z-f-i multiplied If 



'+ii 



Multiplying x-\^i by z, gives z' + — , 



Multiplying z + ^ by i gives y + *• 
The products added are z* -| + ^. 
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Mijtiplying i + i 



is a;*-|----, or X times x + l, 
tnd j + i, o'iof x+J. 

Bum of products is z^ -| -f* i> ^^^ square of :« I- | 

34. What will express the square of z -|- ^ ? 

2 X 

35. What must be added to x^ -] , to complete 

3 s 

the square 7 

36. What is the square i6ot of z^ -| 1 1 

37. What is the square root of z* -|- z + ^ t 

38. What is the second power of z -|- ^ t 

39. What must be added to z2 + — , to make the 
expression a complete, square ? 

X 1 

40. What is the square root of z* -| 1- "i" ^ 

41. What must be added to z*-|^ — , to complete 
the square? 



42. What is the secona power of z -{- f ? 

Ax 4 

43. What is the second root of z* H 1 1 

' 3 ' 9 

3 X 9 

44. What is the square root of z* ^ 1 ? 

2 16 



45. What is the second power of z + 1 J, or z + 1 1 

46. What mu^t be added to z* -j , to complete 

he square? 

47. What must be added to z^ -|- 3 z, to compictf 
^ square? 
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48. What is the second power of s -|- •( T 

49 What is the second root of «^ -| 1" "zr ^ 



SECTION XXXV. 

1 . A LADT says, " If twice my son's age and one 
yeai more, are added to the square of my son's age, 
tlie sum i^ill be eighty-one years." How old is her 
son? 

Let X = the son's age. 
By the conditions of the question, z* + 2 a; -|- 1 ■= 81 

Extracting square root, z -|- 1 = 9. 
The square root of the first member is z-{- 1, because 

X -f" 1 multiplied by z -J" ^ » "^ equal to z* -j- '^ * H" !• 
The square root of 2d member is nine, because 

9X9 = 81. 

Taking 1 from each member z = 8. 

The son's age is 8 years. 

2. If four times a number be added to its square, 
and four more added to the sum, the whole will be 
sixty-four. What is the number 1 

Let X = the number. 

By the conditions of the question, x^ -\- 4 x -^^ 4 =z 64, 

The square root of each mem'ber must be found. 

The square root of 64 is 8, because 8 X 8 = 64. 

Now, the square toot of the first term, in the expression 

z^ + 4 z + 4, is z, because xX x=ix^. 
The remaining terms of the expression, that is, 4 a 
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. 4~ ^ consist of twice the Jirst term of the root, thai 
is, 3 z, multiplied by the last term of the root, also 
the square of the last term of the root. 
«f 4 z, or twice the first term of the root multiplied 
by the last term of the root, be divided by 2 z, or 
twice the first term of the root, the quotient will be 

2. or the other term of the root ; because 2 z -f* ^ 
multiplied by the last term, 2, gives 4 z -{- 4, the 
remaining part of the expression x^ -{^ 4 x -^^ 4t ; 

aud z -|- 2, or the square root of the expression, mul- 
tiplied by z + 2, equals z^ + 4 z -|- 4. 
Since z -{- 2 is the second root of the first member, it 
must equal 8, the second root of the other member ; 

therefore, z + 2 = 8. 
Taking 2 from each member, x = 6, Ans. 

3. If six times a man's money, and nine dollars 
more, be added to the second power of his money, the 
sum will be one hundred dollars. How much money 
naA he ? 

4. If the square of a number be added to eight 
limes the number, the sum will be twenty. What is 
the number ? 

Let z = the number. 
By the conditions of the question, z'-f~ ^ zc=:20. 

In this equation, as neither member is a perfect 
square, the square of the last term of the root must 
be found and added to each member; then each 
will be a perfect second power. 

If 8 z, or twice the product of both terms of the root, 
be divided by 2 z, or twice the first term, the quo* 
tieni will be 4, or the last term of the root ; 

sheref^re 16, the square of 4, must be added to each 
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member of the equation, to complete the square of 
each. 
Addmg 16 to each, i« + 8 x + 16 = 20 + 16 = «6. 
Extracting the square root, z -{- 4 i= 6. 
Taking 4 from each member, z = 2, Ans, 

5. A man travelled as many hours as he travelled 
miles in one hour. If the whole distance that he 
travelled be added to four times the distance that he 
went in one hour, the sum will be seventy-seven miles. 
How many miles did he travel in an hour ? and what 
was the whale distance ? 

6. Complete the square in the equation aj* + 16 » 
=: 57. What will be the value of z ? 

7. What must be added to each member of the 
equation z^ -{- 14 z = 15, to make each a perfect 
square ? What will be the value of i ? 

8. If the equation 4z2-|-16z = 84 be divided by 
4, what will express the result ? What must be added 
to each member of the quotient to complete the 
square? and what is the value of z? 

9. What must be added to each member of the 
equation 4 z^ + 4 z = 80, to complete the square ? 
and what is the value of z ? 

The root of 4 z^ is 2 z, and twice 2 z is contained in 
4 z once; therefort., the last term of the root is 1, 
and its square, 6i 1 , must be added to each mem- 
ber, making 4 z^ -|- 4 z + 1 = 81. 

10. What must be added to each member of the 
equation 9 z^ -|- 12 z = 21, to complete the square 1 
and what is the value of z ? 

11 What must be added to the equation 16x^4* 



tT2 INTELLECTUAL ALoEBRA. f ^ 35 

24 X =1 1 12, to make each member a perfect secoaa 
power ? and what is the value of x ? 

12. A boy has a number of pencils in each hand^ 
and four nxore in the right hand than he has. in the 
(efl If the number in his right hand be multiplied 
by the number in his left hand, the product will be 
ibrty-five. How many has he ? 

13. One number is four more than another, and if 
four times the smaller be multiplied by the larger, 
the product will be forty-eight. What are the num- 
bers ? 

14. A man, in buying sheep, gave for each one a 
number of dollars equal to the number of sheep that 
be bought. If he had purchased four times as many 
is he did, and eight more, at the same rate, thej 
would have cost sixty dollars. How many did he 
ouy? and at what price? 

15. If twenty-five times the square of a number be 
added to fifty times the number, the sum will be two 
hundred. What is the number ? 

16. A man spent part of his money, lost four dol- 
iara more than he spent, and then found his purse 
empty. If what he lost be multiplied by what he 
ipent, the product will be ninety-six. How much did 
ne spend ? and how many dollars had he at first ? 

17. If to the square of a number one half of the 
aumber be added, the sum will be five. What is the 
fiuuiKei t 

Let X .:j: the number 

By conditions of the question, z^ -|- — = 5 
^ divided by 2 z, gives j^, the 2d term of the root 
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Adding ^ » the squareof i, «" + y + tV = ^ + A. 

or f *• 
Extracting sqaare root, z -{- ^ = | • 

Reduced, z = 2, iliM. 

18. What must be added to each member of the 

2 X 

equation x^-\^ — = 11, to make it a perfect square! 

and what will be the value of z t 

19. What must be added to each member of the 

equation z^ -j = 5f , or ^, to make it a perfect 

second power ? and what is the value of z t 

4 X 

Completing square, «* + — + A = V + A = W 

Square root extracted, z -|- f = J^. Reduced, z ^ 2. 

Ans, ^ must be added, and the number is 2 

20. What must be added to ^ 9^h member of Jie 

equation z^ -(" ~ = {, to conr» > te the square and 

!ind the value of z ? 

21. In the equation z^ -f = ^, what U ijb 4aJ 
yfxf 

22. What must be p>* d to — + ~ = 6, to find 

9 ' 3 

the value of z t 

The square root of is — - ; and twice that root, or 

— , is contained} a — , the midd e term, one half of 

a time; ther^ Vire, ^ is the other term ok tne . Jot 
and ^, or it square, must be added to eacA luem 

' T + f + * = ^ = '^ 
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* 

Square root extracted, — + ^ = J. 

Reduced, x = 6, Ans. 
23 *A man, being asked how much money he had 
laid, if half of his money were multiplied by half ol 
his money, and the product added to half of his 
money^ the sum would be thirty dollars. How much 
had he ? 

24. One number is three more than another, and 
if one fourth of the greater be multiplied by the less, 
the product will be one. What are the numbers ? 

25. The length of a room is four feet more than 
its breadth. If one half the length be multiplied bj 
half the breadth, the product will be forty-eight feet. 
What is the size of the room ? 

26. If one fourth of a number be added to the 
square of a number, the sum will be three eighths. 
What is the number? 

27. A, being asked what part of a ship he owned, 
replied, if one half of the ship were added to one half 
of his share, and the sum were multiplied by one half 
-^ biiv share, the product would be three sixteenths of 
the ship. What part did he own 7 



SECTION XXXVl. 



' What is the product of 2 — 1 multiplied by « f 

9 What is the product of z — 1 multiplied by 1 ? 
3. If X? — X be added to x — 1, what will be the 



pum? 
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4. 11 X — 1 be multiplied by z -|- 1^ what expres 
•ion will represent their product t 

5. U x-\^l be multiplied by x — 1, will the prod 
act be the same as in the preceding question ? 

X times x-\^l is x^-^-x; but this is once x -(" 1 toe 
many ; therefore, x -{- 1 must be taken from x^ -{- x 
then x* + x — x — l = x* — 1, the same as above. 

6. Multiply x-f-2 by x— 2. What will be the 
product ? 

The product will be x times x -(*• 2, less 2 imes x - j- ^ 

X times x + 2 is x^ + 2 x ; 

less 2 times x-}-2 is — 2x — 4 

8am of products is ... x' — 4. 
Or, multiplying x + 2 
by X— 2 , 

gives x2-|-2x, 
and — 2x — 4. 

Sum of products is x^ — 4, as above. , 

Hence, if only one of two factors has the sign — • 
before it, the product must have the same. 

7. What is the product of x + 3"x x — 3 ? 

8. What is the product of x + 4 Xx — 4 ? 

9. What is the product of (z + 4) X (« — 5) ? 



The product will be x times x -{- 4, less 5 times x -^ 4 

X times x-|-4 is x* + 4x; 
— 5 times X -(^ 4 is — 5x — 20. 

Sum of products is x^- — x — 20. 

10. What is the product of (x + 5) X (« — 7) T 
1 1 What is tht product of (x + 5) X (a: — 4) ? 
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12. What is Uie product ofz + ^Xz — 6? 

13. What is the product of x — 6 Xx + B t 

14. What is the product of x + 6 X x — 5 ? 

15. What is the product of z + 7 X x — 7! 

16. What is the product of (x + 7) X (x — 2) T 

17. What is the product of z + 2 X x— 7 ! 

18. What is the product of x-f-8 X x — 8 1 

19. What is the product of (x — 10) X (« + 10) 

20. If X— 2 be taken from x+2, what will ex 
V 9S8 the difference t Vide Sect XIX. 



21. If x-l-2 X z + 2, what will be the product I 

22. If x + 2 X X — 2, what will be the product t 

23. If this last product (x' — 4) be taken from the 
pi ;ceding product (x^ + 4 x -(*• 4), what will express 
tin; difference? 



4 2+8, the difference in the last, is 4 times x + 2, 
t ie multiplicand. Then the difference between the 
.multipliers is 4, as found in question M. 



24. What is the product of x — 1 X « t 

25. If (x — 1) be taken from (x* — x), what ex- 
pression will represent the remainder? 

It is evident, if the whole of x be taken from x^ — x, 
that x^ — 2x, the remainder, would be too small by 
one ; because not the whole of x is to be taken 
away, but x less 1 ; one must then be added to x^ 
— 2x, making x^ — 2x+ I. 

It is also evident that, to subtract a term, t^e sign 
before it, if plus, must Itp '*h?rj£H4} o tanuA^ and tf 
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26. What will express the product of x — 1 X 



I times z — 1 will be once x — 1 too many ; therefore 

X — 1 must be taken from x times x — 1 ; x — 1 

Xx is x^ — x; less once x — 1 is x taken away 
and *1 added; "expressed thus, x^ — x — z-|-l^ 

l2_2x+l. 

Thus we see that x — 1 X — 1, becomes — z -{- 1. 
Or, multiplying x — 1 
by X — 1, 

gives X* — X, 
and — x-|-l. 

Sum of products is x^ — 2 x -|- 1. 
Thus it is apparent, that a plus term multiplied by a 
plus term gives a plus term for the product, ana a 
minus term multiplied by a minus term gives a 
plus term. A minus term by a plus term, or a plus 
term by a minus term, gives a minus term for the 
product. 

27. What is the second power of x — 17 



As it is X — 1 X 3; — 1, it will be seen, by inspectp 
ing the preceding, that the square or second power 

, of X — 1 or X — 1 is the square of the first term, 
X, which is x^, added to the square of the last term 
— 1, which is 4- i ; and twice the 

first term, x, multiplied by the last term — 1, which 
IS — 2 X J connecting terms x^ — 2 x -(- 1- 

28. What is the second power of x — 2, or (x — 2)* ! 

The square of x is r^ ; twice xX — 2 is — 4z; and 
i'2 
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* 

the square of — 2 is — 2 X — 2 = 4. Sum ol 
products is x^ — 4z-|-4. 

29. What is the second power of 2 — 3, or x — 3 t 

30. What is the second or square root of z' — 22 

4-l,or\/2* — 2z-|~ 1 IS ^u^ ^ ^^^^ 

This may be found by extracting Ihe root of 4he first 
term, and dividing the middle tefm by twice that 
root, because the middle term is twice the product 
of the two terms. 

The square root of z^ is z ; twice this ropt, or 2 z, is 
contained in — 2z, which is twice the first term X 
by the last, — 1 time, because 2z multiplied by 
— 1 is — 2 z ; * therefore, the root is z — 1. 

31. What must be added to the expression z' — 
2 z, to make the expression a perfect square ? 

32. What must be added to z^ — 4z, to make thA 
expression a perfect square? 

33. What is the square root of z^— 4 z -|- 4 1 

34. What must be added to z' — 6z, to make the 
expression a perfect square? 

35. What is the square root of z^ — 6z-|-9? 

36. What is the second power of z — 4 1 

37. What must be added to a^ — 87, to make the 
axpression z perfect square 7 

38. What is the second root of z^— 8 z + 16 1 « 

39. What is the second power of z — 5 1 

40. . What must be added to z^ — 10 z, to complete 
Jie square ? 

41. What is the second root of 2^ — 10 z -^ 25 ? 

42. • What is the second power of z — j- ? 

The squa*<»- of the first term, z, is z^ ; twice the firr 
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term, x, X by the last, — ^, is — 2, and the square 
of the last term — ' J is + i- -^im. x^ — a: -|- ^. 
Or, multiplying x — ^ 
by 2 — i, 

gives«« — |, 

and — *4.f. 

Sum of products is a;* — » + i> as above. 

43. What must be added to x*— x, to mak'^ the 
*« expression a perfect square ? 

44. What is the second root of x^- — ^ H~ i ^ 

45. What is the second power of x — ^ ? 

46. What must be added to x^ , to make the 

3 

eiq>res8ion a perfect square ? 

47. What is the square root of x^ ^ + i ? 

48. What is the second power of x — | ? 

4 X 

49. What must be added to x^ , to complete 

he second power? 

50. What is the second root of x® 2 4. a f 

3 ' • 



5 . -» equal 



51. What b the second power of x — ^ ? 

62. To what is y^x^— — + jf^ 

63 To what is (x — ^)9 equal? 

64. Tc what is ^/^t^— - f ^ At, eqiiai ^ 
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SECTION XXX VI I 



§ 37.1 



1. John and James had equal auma of mone-, 
John lost two cents, and then the product of James' 
morit>y multiplied by John's lacked but one cent of 
beiii^( a dollar. How much money had each 7 

I et z = the number of cents each had at first ; 
then X -^ 2 = the number John had left 

t 2 X 2 = z^ — 2 z, the product of what each had 

left. 

By the conditioQif of the question, x^ — 2 x -|- 1 = 100 

Extracting the second root of each member, 

X — 1 = 10. 
Adding 1, z= 11 cents, each had. 

2. One number is four less than another, snA theii 
product is forty-five. What are the numbers 7 

Let X = the greater ; 
then X — 4 = the less. 
X — 4Xa; = «^ — 4x, the product of the two. 
By the conditions of the question, x^ — 4x = 45 
The square of each member must be completed, so 
-^hat the second root of each member can be found. 
Tsvicethe product of the two terms of the roo*, that 
IS, — 4z, must be divided by twice the square root 
of x^, which is 2x, and this will give — 2 as the 
second term of the root; therefore, the square of 
— 2, which is -\-^t must be connected with pach 
member. 

Adding 4, 2« - 4 x + 4 = 49. 

Extracting second root, x — 2 = 7. 

X = 9, the greater, and x — 4 = 5, the less 
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3. What must be added to each member of the 
equation x^ — 6 x z= 7, to make each a perfect second 
oovver ? 

4. What is the second root of each member of the 
equation x^ — 62;-)-9=16? and what is the value 
of 2; ? 

5. What must be added to each member of the 
equation x^ — x ^ 12, to make each a perfect square? 
What will the equation become? and w|iat will be 
the value of x ? 

6. What must be added to the equation 4z^ — 8ap 
= 60, that the square root of each member may be 
obtained ? and what is the value of x ? 

7. In the equation x^ = 3, what is the value 

of X? 

X S 

8. In the equation x' ==— , what is the value 

o o 

of X ? 

9. If each member of the equation 2x^ = 

1^ be divided by 2, what equation will represent the 
quotient ? 

- 10. If each member of the equation 3 x^ — 18 x z= 
21 be divided by 3, what will ejcpress the result ? and 
what will be the value of x ? 

11. What must be added to z=: 3, to make 

4 4 ' 

each member a perfect square ? and what will be the 
value of X ? 

12. Ann had as many books as Jane; but Ann 

fave three of her books to Jane, and then Jane's 

number of books multiplied by Ann's Dumber, less 

6 
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cirice the sum of their books, waa twenty-three 
What number had each at first? 

Let zi=the number each had; then x — 3=iwha 
Ann had left; and x-|-3 = what Jane then had 

X — 3 X 2 + 3 = x« — 9, the product of the two 
but this product, less twice the sum of the books 
that is, less 4 z, is equal to twenty-three books. 
By conditions of the question, x^ — 9 — 4z=:23. 
Adding 9 to each member, x^ — 4 z = 32. 
Completing the square, z^ — 4 z -f- 4 = 36. 
Extracting the second root, z — 2 = 6. z = 8, Ans, 

13. .If ^twice the square of some number be di 
■ninished by eight times the number, the remainder 
will be ten. What is the number 7 

14. A farmer sold six cows, and said, if the num- 
ber he now had were multiplied by the number he 
had at first, he would have five more than one half o^ 
a hundred. How many cows had he at first ? 

15. If one half of a number be squared, and one 
half of the same number be subtracted fi-om the 
square, the remainder will be two. What is the 
number ? 

16. Two men received the same wages for a 
week's work. But one spent two dollars, and then 
the square of the sum of what they both had left was 
one hundred and ninetv-six dollars. What did each 
receive ? 

17. If from some number four be subtracted, and 
then one half of the remainder be multiplied by itself 
the product will be only one. What is the number t 

J 8 There is a ft'action whose denominator is two 
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and if from the square of this fraction one fourth of 
the fraction be subtracted, the remaiLJer will be one 
eighth. What is the numerator? and v^iirtthr frac- 
tion? 

Let X = numerator, -- zr the fraction. 

19. One number is twice another. If six be sub- 
tracted from the greater, and then one sixth of the 
remainder bt' multiplied by itself, the product will be 
four. What are the numbers ? 

20. A maix, being asked his age, said, that his age 
was one fourvh of the square of his son's age, and 
that the difference of their ages was twenty-four years. 
What was the age of each ? 

21. A man changed a bank note, and spent one 
half of a dollar ; he then found that the square of the 
money he had left was a quarter of a dollar more than 
twenty dollars. What was the value of the note ? 

22. The number of square feet in a square room. 
iB ninety-six more than the number of feet in the sum 
of its sides. What is the length of one side of the 
room? 

23. If 5 be subtracted from each member of the 
equation x^ — 8aj-|-5=14, what equation will ex- 
press the remainder ? What must now be added to 
each member, to make it a perfect second power 7 and 
what is the value of z ? 

24. What is the value of X in i3^ 4 a; «|. 7:= 103'? 

25. If 3 be added to each member of the equation 
a^ — 2x — 3 = 45, what will the equation become? 
What will the equation be when each member is 
made a perfect second power ? and what will be the 
value of ap ? 
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SECTION XXXVUl. 

1. Whxn the value of x is 7, z — 4 = 3. If each 
member be multiplied by itself, what will the equa- 
tion bet 



r — 4 X X — 4 = x« — 8x + 16, and 3X3 = 9, and 

the equation is x^ — 8 x -|- 16 = 9. 

#2. When the value of x b 1 , what will x — 4 equal 1 
It 18 evident that, if x represent 7 dollars, x — 4 will 
equal 3 dollars, as above. If x = 4 dollars, then 
X — 4 will equal nothing ; and if x = 1, then x — 4 
must be represeqted by — 3, or x — 4 = — 3. For, 
if a man has only I dollar in his purse, and is 
called upon to pay a debt of 4 dollars, it is evident 
that he can pay but 1 dollar, which is the whole 
debt less 3 dollars ; therefore — 3 will represent the 
difference or deficiency. 

3. When the value of x is 1, x — 4 = — 3. If 
each member be multiplied by itself, what will the 
equation bet 



z — 4 =:x^ — 8x-f-16, as above. Since a minus 
quantity multiplied by a minus quantity gives a 
plus product, — 3 X — 3 will be -|- 9, and the 
equation will be x^ — 8 x -f- 16 = 9, as above 
Thus, if the equation x — 4 = 3, and x — 4 = — 

3, each be squared, the same equation will be 
produced, namely, x^ — 8.x-|-16 = 9 

■ 

4. If the square root of x^ — 8x-f-16 = 9 be 
extracted, what will the equation be ? 
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V^x«— 8x+16 = x — 4; \/ 9 = — 3, or +3, since 
either multiplied by it&elf will produce -f~ ^* 
Therefore, x — 4, the square root of the first 
member, wil^ equal either phis 3 or minus 3, the 
root of the second member ; and the equation may 
be expressed thus ; x — 4 = it 3. 

6. If X — 4 ^ it 3, what is the value of x T 

Adding 4 to each member, x = 4 =t 3, <ind the value 
of X is 4 plus or minus 3. If the root is -f- 3, or 
positive, then x =i 4 + 3, or 7 ; and x — 4 =: 3 will 
be 7 — 4=: 3, as in Example 1st. If the root be 
— 3, or negative, then x = 4-^3, or 1, as in Ex- 
ample 3d. The value of x is either 7 or 1. This 
may be verified by substituting each of these values 
for X, in the original equation, x^ — 8x4-16 = 9. 
Putting 7 for x, gives 49 — 56 -|- 16 = 9 ; and put- 
ting 1 for X, 1 — 8 -|- 16 = 9. Here each value of 
X accords with the algebraic expression. 

Remark. — Hence in an equation of the second degree, the 
unknown quantity will have two different values, eitLer of 
wnieh, when substituted, will satisfy the algebraic expres- 
sion ; while only one of them will generally satisfy the con> 
ditions of the question. How to determine whether the root 
be positive or negative, and what is the true value of the 
unknown quantity, may be seen in the solution of the fol- 
lowing problem. 

6. A man paid a debt of four dollars, and then 
found that the square of the money lefl in his purse 
was nine di^llars. How many dollars had he at fiist ? 

Let x= his money; then x — 4= what he hai left 
after paying the debt; then the square of x — 4 

must equal 9 dollars. x~4t is x^ — 8x4- 1ft 
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By the conditions of the question, 
x8_8x + 16 = 9. 
Extracting square root, x — 4 = 3, and x = 4 =t 3. 
ir the root of 9 be -|-3,x = 4 + 3=7: therefore h# 
had 7 dollars ; and, afler paying the debt of 4 dolr 
lars, he had 7 — 4 = 3 dollars left, the square of 
which is 9 dollars. This agrees with the conditions 
of the question, and is the true value of x. 
If the root of 9 be — 3, x = 4 — 3, or 1 ; therefore^ 
he had 1 dollar at first, and if he had but 1 dol- 
lar, he could not pay the required debt of 4 dollars, 
and have the required sum left. This last value 
will not satisfy the conditions of the question, and 
cannot be the true value. 

7. A boy bought some oranges. If he had bought 
two less at the same rate, the number of oranges 
would have been equal to the price of one orange, 
and they would have cost him thirty-six cents. How 
many did he buy? and what did each cost? 

8. If twice some number be subtracted from its 
square, the remainder will be thirty-five. What i? 
the number? 

9. Boston and Providence are forty miles apart. A 
man starts from Boston, and, after travelling a number 
of miles, finds that, if twice the distance he has trav- 
elled be subtracted from the square of that distance, 
one half of the remainder will be the whole distance 
firom Boston to Providence. How far had he trav- 
elled ? 

10. If from four limes the square of a fraction 
one third )f the fraction be subtracted, the remaindei 
will be \. What is the fraction ? Let x = the fraction 
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11. A and B received the same sum cf money fur 
a week's wages. A spent two dollars, and B four 
dollars ; then the product of A's money multiplied by 
B's was forty-eight dollars. How much money did 
each receive? 

12. If to the square of one half of some number 
one third of the same number be added, the sum will 
be eleven. What is the number ? 

13. The number of cents that A paid for a melon 
was equal to half the. number of melons that he 
^ught. B bought four more than A/ at the same 
price, and they cost him four cents less than a dollar. 
What was the price of a melon ? and how many 
melons did each buy ? 

14. If hal#of some number be added to the square 
of half of the same number, the sum will be 3}. 
What is the number? 

15. A travelled twice as far as B. If A had trav- 
elled four miles farther, and if that distance were 
multiplied by the number of miles B travelled, the 
product would be one hundred and twenty-six miles. 
How many miles did each travel ? 

16. If from 'the square of some number twice the 
number be subtracted, the remainder will be seven 
more than four times the number. What is the 
number t 

17. What is the value of x in the equation 3 «9-— 
6x— 18=12x + 30? 
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SECTION XXXI7L 

I Oborob and his brother have $10. If George' 
namiey be multiplied by his brother's, the product wil 
oe $24. How much money has each 7 

Let X = George's ; then 10 — x =r his brotlier's, and 

10 — X X X = their product By the conditions; 
of the question, 24 = 10x — t^; adding z^, and 
subtracting 24, x^ = 10 z — M ; subtracting 10 x, 
x«— 10z = — 24. 

Hence it is evident that, if the signs before all the 
terms of each member be changed, the equation 
will still be preserved. For, since x^ is 24 less than 
10 X, if we try to take 10 x from x^ 24 will be 
wanting, as expressed by — 24. 

Completing the square, x^ — 10z-{-25=25 — 24=1. 

Extracting square root, x — 5 = it I , and x = 6 it 1. 

If the root of 1 is phts^ or positive^ x = 6, or George's, 
and 10 — x=i4, or his brother's. But if the. root 
is fittnti5, or negative ^ x = 4, or George's, and 10 — 
X = 6, or his brother's. Either will answer the condi- 
tions of the question, as it does. not specify which 
had the most money. 

2. Divide 12 into two such parts, that the square 
of the less will be equal to twice the greater. If x 
represents the less, what equation will be formed? 
What must be added to each member, that only the 
terms containing the unknown quantity may consti- 
tute one member ? What are the parts ? 

3. The united ages of two boys are 15 years, and 
the square of the age of the younger boy is 5 years 
Tfii-tfe thao t wic^ the ag** of the elH**** How ol'd is each * 
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4. Find two numbers whose sum shall be 20, and 
he square of one third of the greater shall be double 
the less. What are the numbers I 

5 The sum of the distances that Peter and John 
walked is 8 miles, and the product of the distances is 
12 miles. What distance did each walk ? 

6. The sum of two numbers is 7, and if the greater 
be multiplied by the less, the product will be 3 more 
than their sum. What are the numbers ? 

7. A has more money than B, and they both to* 
gether have $14. The square of A's money is $24 
less than 14 times his money. How many dollars 
has each? 

8. What number is that, to the square of whicA 
if 21 be addeil, the sum will be 10 times the number 1 

9. A man had $10; he spent a part of it, and the 
square of what he spent was 9 times what he had 
left. How many dollars did he spend? 

10. What number is that, to the square of which 
if you add 60, and then divide the sum by 16, the 
quotient will be the number itself? 

11. A and B, together, build 7 rods of wall, and 
each, by agreement, receives as many dollars per rod 
as the number of rods he builds. A received $2 les<s 
than double what B received. How many rods did 
each build ? and how many dollars did each receive 1 

12. George and Charles, together, bought 10 books, 
and each paid as many centf for one of his books as 
was equal to the number c* books he bought. George 
spent 2 cents less than half the money which Charlei 
spent How many books did each buy? and hov 
much money did each spend ? * 
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SECTION XL 

1. Thb Bom of the ages of John and William ii 
H years, and the product of their ages is 15. How 
ofd is eacht 

Let z= John's, y= William's; then xf:= their 

product 
(1.) Bj one condition of the question, . • zy = 15 

(3.) Bj another condition, z-{-yz=8 

'3.) Subtracting y from 2d, z = 8 — y 

(4.) Dividing 1st by z, y = ~~ 

s 

(5.) Substituting this value of y, in 3d, z = 8 

(6.) Multiplying 5th bj z, zS = 8z— 15. 

(7.) Subtracting 8 z from 6th, . . . z^ — 8 z =: — 15 

(8.) Completing the > ^_Q^_^jg^jg_j5^ ^^ ^ 
square of 7th, I 

(9.) Extracting 2d root of 8th, z — 4 = ±1 

z = 4 db 1 ; therefore, z = either 5 or 3. 
Putting 5 for z in 4th, y = 3, and 3 for z, y = 5. 

As the question did not specify the elder, eitbei value 
will answer its conditions; therefore, John is 3 
years and William 5 ; or John 5, and WiAiam 3, 

2. The sum of two numbers is 10, and their prod- 
act IS 21. What are the numbers ? 

3. John is 2 years older than William, and the 
product of their ages is 15. How old is eacht 

4. The sum of two numbers is* 20, and their prod 
act is 96. What are the numbers ^ 
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5 The sum of two nambers is 6, and the sum of 
•heir squares is 20. What are the numbers t 

6. The sum of two numbers is 6, and the differ- 
ence of their squares is 12; What are the numbers t 

7. The sum of two numbers is 6, and their product 
Is 8. What are the numbers t 

8. The difference of two numbers is I, and th6 
difference of their squares is 9. What are the 
numbers t 

9. The greater of two numbers divided by the le8a« 
18 equal to the less, and the difference of their squares 
is 72. What are the numbers ? 

10. A travelled 5 miles less than B, and the product 
of the distances bqth travelled is 84 miles. How 
many miles did each travel ? 

11. What is that fraction which will be equal to 
J-, if 2 be added to its numerator, and if the numera- 
tor be taken from the denominator, the difference will 
be 7? 

Let X = numerator, y = denominator, — =; the frac- 
tion. 
T2. . There are two numbers, such that, if the 
greater be divided by the le^s, the quotient will be 3, 
and their difference is 4. What are the numbers ? 

13. There are two numbers whose sum is 5, and 
whose product is 6. What are the numbers 7 

14. Tbei'e are two numbers^ such that, if ^ of the 
greater be added to ^ of the less, the sum will be the 
less number, and their product is 32, . What are the 
numbers t 

"5. If 1 be added to the denominator of a fraction, 
ute fraction will be ^, and the produc o^ the numer 
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ator multiplied bj the denominator is 6. What i* 
the fraction? 

16. George is 1 year older than Anna, and the 
difference between the squares of their ages is 19. 
How old is* each ? 

17. The product of two numbers is 12, and theii 
difference is 1. What are the numbers? 

18. If the greater of two ^numbers be multiplied 
bj the less, the product will be 10, and the difference 
between the two numbers is 3. What are the num- 
bers? 

19. A boy bought an orange and 3 lemofks for 11 
cents, and the price of a lemon multiplied bj the 
price of an orange was. 10 cents. .What was the price 
of one of each ? 



SECTION XU. 

1. If z be multiplied bj x, the product is x^, the 
second power or- square of x. If x^ be miiltipliedn)7 
X, the product will be z^, that is, the third power or 
cube of x; and the third root or cube root of x^ 
must be z. 

2. What is the product of z X z X a; ? 

3. What is the product of 3 X 3 X 3 7 or what ir 
the cube of 3 ? 

4. What is the third or cube root of 27 ? 

5. What is the cube or third power of 2 ? 

6. What is the cube or third power of 4 
•'. What is the cube root of 8 ^ 
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8. What 'A the third root of 6i 1 

9. What is the cabe of 2 z t 

10. What is the cube of 4 z t 

11. What is the third power of 62 f 

12. What is the third root of 64 x^ 7 

13 What is the cube root of 8 x^ 7 

14 What is the cube root of 125 x^ t 

15 If x^ be.dividec^bj x, the quotient will be s. 
If z3 be divided by x, what vdll tae quotient be f 

16. Divide x^ by x^, what will the quotient be t 

17. Divide 64 x^ bj 4 x, what will be the quotient! 

18. Divide 125 x3 b j 25 x^, what will be the quo^ 
ti?nt t 

19. Extract the cube root of 8 x^ ? 

20. Extract the third root of 27 x3 ? 

21. The product of 4 ^ T " ^f^^—X\ 

Z Z 4 4 4 

8 — . What is the cube root of — t 
8 8 



22. 



What b the product of 4 X 4 X —f 

9 3 9 



^23. What is the third power o^ — ! 

z 

24. What is the third root of —1 

8 

25. What is the cube root of — t 

64 

26. What is the third power of -~t 

27. What is the cube of — t 

28. What is the cube root of — t of — t 

64 S4 

13 
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39. What b the third power of — t of — t of— . 

6 6 6 

80. What is the cube root of — t of — f 

126 126 

* • 

SI. Divide by — , what will the quotieiit bel 

126 26 

32. If z = 2, to what will the cube of a? be eqaal T 
83. If z = 3, what will ofi equal ? 

34. If x^ = 8, what will z equal t 

35. What is the cube root of the equation z^ =27? 

36. If z = 4 be raised to the third power, what 
will the equation be t 

37. What is the cube root of z3 = 125 1 

38. In the equation z^ = 64, what will be the Talua 
ofzt 

39. What is the third power of 4 = 3 ^ 

z 

'2x 

40. What is the cube of the equation — =4t 

x9 

41. What is the cube root of the equation •-- = 27 f 

27 

42. In the equation — = 64, what is the value 
ofzt 

43. In the equation - — = 64, what b the value 

ofzt 

44. In the equation 8 2^ = 64, what is the value 
ofzt 

45. In the equation 27 z' = 27 what is the valiM 
ofzt 

46. If the equation z^ = 16 z be divided by z, what 
will be the result t What will be the value of z t 

47 If z^ be multiplied by x^, the product is z* 
What will be the product of 2x^ multiplied by 2s^ 
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48. What is the fourth power of «, or z X 9 X s 

49. What is the square root of z^ * of 16z^t 

60. What is th^. fourth root of z^ ? of 16 z* ? 

61. What is the fourth power of 3 z ? of ^ x 

~t of ^? 

62. What is the fourth root of 81 z« ? of ^ f 

16 



SECTION XUI. 

I A MAN, heing asked the age of his son, said, 
' If he square of his age be multiplied by his age, 
Ihe pfodjct will be 81 times his age." What was the 
"-^'b age t 

Let X = his age ; 

then xX^ = ^^, the square of his age. 

By the conditions of the question, z^ X z = 81 z, or 

z3z=81z. 

Dividing by z, z^ =: 81. 

Extracting square root, z =: 9, Ans. 

2. If z^=:81 z, what does z^ equal ? What does 
% equal ? 

3. The cube of a number is 27. What is the 
■umber t 

Let z = the number ; then z^ = 27. 
Extracting the cube root of each member, z = 3. 

4. If z be multiplied twice by z, it will be expressed 
thus; xX^Xx = 7^. What will express the product 
of 2 z multiplied by itself twice ? 
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5. If a boy's money be taken from the cube of hii 
money, the remamder will be 15 times his money 
How many dollars has he? 

6. The cube of a namber is 4 times the number 
What is the number t 

7. The cube of a number i^ 16 times the s(]piare 
of the same number. What is the number ? 

8. The cube of a number is 64. What is the 
number 7 , 

9. What must be the side of a cubical box to con- 

« 

tain 125 cubic feet f 

10. The cube of one half of a number is twice the 
number itself. What is the number t 

11. If the second power of a number be multiplied 
by ^ of the number, the product will be 16. What 
is the number f 

12. A's age is the square of B's, and G's is the 
product of A's multiplied by B's, and the sum of 
their ages is 21 times B's age. What is the age of 
each ? 

13. If from the third power of a number 4 times 
the second power of the same number be subtracted, 
the remainder will be 4 times the square of the 
number. What is the number? 

14. If from the cube of a number the square be 
subtracted, the remainder will be 6 times the number. 
What is the number ? 

15. If from the cube of some number 60 be sub* 
tracted, only 4 will remain. What is the number ? 

16. What must be the side of a cubical box con- 
taining 216 cubic feet ? 

17. A man said, if 10 times his money were taken 
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from the cube of his money, the remainder wou'd be 
9 times the square of his money. How many dollan 
had he t 

18. The cube of a number, less 25, is 100. What 
is the number ? 

19. A man, being asked the age of his son, said, 
If 3 times the square of his age be taken from the 

fourth power of his age, the remainder will be 6 times 
the square of his age." How old was his son ? 

20. A's money is the cube of B's, and if 20 times 
B's be taken from A's, the remainder will equal the 
square of B's. How many dollars has each f 



SECTION XLIIL 

1. Since f = 2, and f = 2, therefore f = f . Here 
2 has the same relation or ratio to 4, that 3 has to 6. 
This relation may be expressed thus ; 

2:4 = 3:6; 
that is, the ratio of 2 to 4 equals, or is the same as, 

the ratio of 3 to 6. 

2. In the above equation of ratios, 4 is the same 
part of 2 that 6 is of 3, and 2 is the same part of 4 
that 3 is of 6. 

3. From the above proportion, or equality of ratios^ 
it is apparent that the product of the extremes that 
is, 2X6, is equal to the product of the means, that 
is, 4 X 3 ; or 2 X 6 = 4 X 3, since these products are 
the same. 
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• 4. To what number has 3 the same ratio or rel» 
tioQ that 2 has to 4 ? 

Let X = the number ; then 2 : 4 =i 3 : x. Multiplj' 
" dig extremes and means, as in 3d, 2«= 12, and 
z = 6, ilits. 

5 What number has the same ratio to 6 as 2 to 4 1 

z = number; then 2 : 4:=x : 6; 4X2B=2X6«or 

4z=12; z = 3,Ans. 

6. To what numberhas 2 the same ratio as 3 to 6 

t=:number; then 2 : 2 = 3: 6; 3X2 = 2X6, or 

32=12; 2=4, ^it5. 

7. What number has the same ratio to 4 as 3 to 6 1 

2=number; then x : 4 = 3 : 6; 6X 2 = 4X3, or 

6 2 = 12 ; 2 = 2, Ans, 

8. Thus, if any three terms in an equality of ratios 
be known, the other may be found ; that is, dividing 
the product of the means by one extreme, gives the 
other extreme, and dividing the product of the ex- 
tremes by<«ither one of the means, gives the other. 
Hence the " Rule of Three," or " Proportion." 

.9. A man gave $8 for 4 sheep. What will 5 sheep 
cost at the same ratel 

Jjet. 2 := cost of 5 sheep ; then 4:8 = 5:2. By the 
3d, 4X2 = 6X8, or 42 = 40. 2 = 10. Ai». (10. 

10. If 2 oranges cost 8 cents, what will 7 oranges 

6O0tt 

.11. If. 4 writing*books cost 24 cents, what will 9 
cost? 

12. If 2 cows cost $40, what will 5 cqws cost t 
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13. Two numbers are to each other aa 3 to 4, and 
their product is 48. What are the numbers 7 

Let X =z less, and y = greater ; then z : y = 3 : 4, 
andxy = 48. By 3d, 4 X a5 = 3 Xy,or 4x = 3y. 

xz=:^. Put ?^forx, ^Xy = 48, or ?^ = 48. 

4 4 ' 4 ^ 4 

■^ = 16. y2=:64. y = 8. Put8fory,z = V 
= 6. Ans, 6 and 8. 

14. If z is to y as 2 to 5, what part of y is z ? 
z:yr=2:5. By3d, 6z = 2y. z = -^, or f of y , -4n3 

5 

15. If one number is to another as 3 is to 7, and 
if z represents the greater, what part of z wil] repre- 
sent the leiss 1 

Let y = the less ; then y : z = 3 : 7. By 3d, 7 y = 3 z. 
y = — y and — will represent the less number. 

16. Two numbers are to each other as 3 to 4, and 
their difference is 3. What are the numbers ? 

17. Two numbers are to each other as 1 to 3, and 
the square of their sum is 64. What are the numbers? 

Let y = smaller, and z = larger ; then y : z =: 1 : 3 
By 3d, 3 y == z. y z= — ; then z = larger, and — 

X 4 X 

:= smaller, z -|- -- = — , their sum. By the que^ 
tion, — =64. — =8. z = 6. - = 2. 

'93 3 

Ans, 2 and 6. 
16. Two numbers are to each other as 2 to 3, and 
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the difTerence of their squares is 20. W hat are the 
numbers ? 

19. Two numbers are to each other as 4 to 7. I"^ 
che less be subtracted from the greater, the remaindei 
wiJl be 6. What are the numbers ? 

20. John's money was to William's as 1 to 3 
William spent 10 cents, and then John's was to Wil- 
liam's as 1 to 2. How much money had each at 
first? 

21. The difference of two numbers is to -their sum 
as 3 to 13, and their product is 40. Wh it are the 
numbers ? 

22. A's lumber of horses multiplied by B's would 
be 15. A sold one horse to B, and then A's horses 
were to B's as 1 to 3. How many horses had each 
at first ? 

23. The product of two numbers b 8, and their 
squares are to each other as 1 to 4. What are the 
Dumbenf 
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MISCELLANEOUS aUESTIONS. 

♦ . 

1. Anna is 3 times as old as Charles, and the suni 
of their ages is 12 years. What is the age of each ? 

2. What number must be added to 5 times itself, 
that the product may be 54 1 

3. If a number be added to ^ of itself, the sum 
will be 27. What is the number? 

4. If a number be increased by f of itself, the sum 
will be 21. What is the number ? 

5. Oue number is 6 more than another, and their 
sum is 28. What are the numbers f 

<5. One number is 7 less than another, and thei' 
«um is 23. What are the numbers? 

7. The sum of 2 numbers is 33, and their difibr- 
ence is 9. What are the numbers? 

S. Daniel lost f of his money, and had 12 cents 
ted. How many cents had he at first? 

9. Levi says, the difference between f and f of his 
age is 7 years. How old is he ? - 

1 0. A man paid away '{ of his money, and lost $4. 
He still had a dollar left. How many had he at first ? 

11. John says, '* I have f of my books lefl ; and if 
you give me 10 more, I shall have my original number 
complete." How many had he at first ? 

12. A farmer says, '' If I had as many more sheep 
as I now have, j- as many more, and g as many more, 
I should still lack 7 of having a hundred." How 
nany has* he ? 

13. Frederic says, if you will give him 5 m^m 
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q>ple8 he can divide what he will then have among 
hiB 3 companions, and they will get 7 apples apiece. 
How many apples has he ? 

14. In -an orchard of 120 trees there are twice at 
many pear-trees as peacb-trees, and 3 times as many 
apple-trees as there are of both the other kinds 
How many trees are there of each kind t 

15. A man paid f of his money to one person, and 
i of it to another, and still had $28 left How 
many dollars had he at first? 

16. A boy gave away j- of his m<Miey, and spent -J 
->f it He then had 20 cents left. How much mcmey 
Had he at first t 

17. Says John to Samuel, " My age is now only ^ 
of yours ; but if we live 4 years longer, mine will be 
} of yours." What is the age of each? 

18. A man on horseback travelled a certain dis- 
tance in 15 hours. A locomotive, going at the rate 
of 20 miles an hour, travelled the same distance in 
3 hours. How many miles an hour did the man on 
horseback travel t 

19. A traveller started from Boston for Albany 9 
hours before the cars, and the train, going at the rate 
of 18 miles an hour, overtook him in 4 hours. How 
many miles did he travel in an hour 7 

20. A says to B, " Give me ^ of your money, and 
I can spend $2, and still have remaining double what 
you would have left." " How is that ? " says B ; " for 
I have I as many as you now." How much moaej 
bas each? 

2 ^ Two men started, at 6 o'clock in the morning 
from Philadelphia, and the other firom New York 
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00 miles apart, to meet each otbef. A travelled 4. 
laid B 5 miles an hour. At what time did they meetf 
and how far did each travel ? 

22. Divide 17 into 2 such parts, that f of the one 
shall be equal to § of the other. What are the parts 

23. A man, travelling 5 miles an hour has 10 
hours the start of a train of cars, going at the rate 
of 5 miles to the man's 1. In how many hours will 
the train overtake the man ? and how far must it go 
to do so ? 

24. Five years ago, Kate was twice as old as Abby. 
Now Abby*s age is to Kate's as 2 to 3. What aie 
their ages? 

25. A /eceives § as much money as. B. After A 
had spent (2, B had double what A had left. How 
many dollars had each at first? 

26. A revenue cutter, in pursuit of a merchant 
ship, sails 3 miles to the ship's 2 ; but the ship goes at 
the rate, of 6 miles an hour, and has 3 hours the start 
of the cutter. In how many hoars will the ship be 
overtaken ? and how many miles must the cutter sail 
to do it? 

27. If 5 be added to 5 times a number, ^ of the 
sum will be 1 less than the number. What is the 
number? 

28. A can plant -^ of a field in a day, and B can 
plant ^ of it in the same time. If they work together 
how long Moll it take them to plant it ? 

29. Says Samuel to William, *' Give me 1 ol 
your apples, and my number will be double of yours. 
William replies, '' Give me 1 of yours, and we shai' 
•acli have the same number." How many has each ^ 
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30 A boy wisKed to buy a certain number cf peib 
eils, at 4 cents apiece, but lacked 3 cents of being 
able to pay for them ; so he bought the same number, 
at 3 cents apiece, and had just money enough left to 
buy one more at the latter price. How much money 
had he t and how many pencils did he buy ? 

31. What o'clock is it when the minute-hancl and 
hour-hand are together for the fourth time since 13 
o'clock ? 

32. A boy has some money in each hand, and $4 
in his purse. When he takes the purse in his right 
Itand, the money in that hand is double the money 
in his left hand; but when the purse is in his left 
hand, the money in the left is $2 more than there 
is in the right hand. How many dollars has be in 
each hand? 

33. John bought 5 peaches and 3 pears for 21 
cents. Andrew, with only j- as much money, bought, 
at the same rate, 2 pears and 1 peach. How much 
did they pay for 1 of each kind of fruit t 

34. Three times Eliza's age added to twice Abby'a 
age is 27 years. If three times Abby's age be taken 
from^ twice Eliza's, the difference will be 5 years. 
What is the age of each ? 

35. A steamboat, in pursuit of a ship, sails 3 miles 
while the ship sails 2 ; but the ship started 5 hours 
before the steamboat, and averages 8 miies an hour. 
How many miles must the steamboat go to overtake 
the ship ? and how many hours will it take to do it t 

36. A farmer has his cows in 2 pastures, and one 
pasture has in it f as many as the other. He took I 
cow out of the pasture containing the lets number 
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tnd put her in the other; and then the latter con* 
ained double the number in the former. How manj 
cows were in each pasture at first ? 

87. The Quotient of one number divided by another 
'ft S, and their difference is 4. What are the numbers! 

38. The length of a room is 9 feet more than the 
breadtli, and the number of square feet in it equals 
iO times the length of the room. What is thn length 
^ the room t 

39. The difference between two numbers is 3, and 
iheir product is 28. What are the. numbers t 

40. A man bought 3 calves and 4 sheep for $27«> 
He afterwards, at the same rate at which he pur^ 
chased, recurred 2 calves and I sheep to the seller, 
and receded back $13. What was the price of 1 
of each? 

41. If f of a number be multiplied by J of the 
same number,. the product will be 72. What is the 
number ? 

42. A farmer said, if ^ his number of cows were 
multiplied by ^ of the number, the product would be 
his number of cows. How many had he t 

43. If 1 be added to the quotient of ^0 divided by 
some number, the sum will be 3 times that number t 
What is the number ? 

44. If ^ of a number be multipliea by j- of the 
same number, and from the product f of the number 
be taken, the remainder will be 2. What is the 
iiumber t 

45. The sum of two squares is 100, and their differs 
%nce is 28. What are their square roots t 

46 Divide 30 into two such parts, liiat the greatei 
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divided by the square of the less, shall be equid to 3 
What \re tne numbers ? 

47. Matilda .had as much money as Catharine « 
but C <iharine gave $3 to Matilda, and then Matilda'i 
inoaey, multiplied by Catharine's, ^as $40. How 
many dollars had each ? 

48. One number is to another as 1 is to. 2, and 
their pioduct, less the iunaller number, is 6. What 
are the numbers ? 

49. If John's money be taken from 3 times Hen- 
ry's, and i of the remainder be added to j- of the di^ 
ference between Henry's and twice John's, the sum 
will be $14; but half of John's money is $2 more 
than i of Henry's. How many dollars has each ? 

50. The diflference between the numerator and de» 
nominator of a proper fraction is 6 ; and if 2 be taken 
from the numerator, and added to the denominator, 
the fraction will be |>. What is the fraction ? 

51. What o'clock is it when the square of the time 
past from midnight is equal to the remaining time to 
noon? 

52. If the denominator of a fraction be divided by 
the numerator, the quotient will be 4 ; and if the nu- 
merator be multiplied by the denominator, the product 
will be 4. What is the fraction J 

53. One number is the square of another, and if 
the less be increased by 2, and the sum multiplied by 
^he greater, the product will be 24 tim^ the smaller. 
What are the numbers ? 

54. A man started from Boston to.go to Haitford, 
a distence of 100 miles. After travelling a shor* 
lime, he found, if 2^ times the distance he had trav 
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were taken from the square of half that distance) 
Uie remainder .would be f of the whole distance to 
Hartf<vd added to half the distance he had traveled. 
How far had he travelled ? 

55. The difference of two numbers^ multiplied by 
j^ie less, is twice the less, and twice the greater added 
to the less is 16. What are the numbers t 

56. A had 2 dcJlars to B's 3 ; and after counting 
their money, they found that, if 2 dollars were taken 
from half of A's money, and the remainder were mul- 
tiplied by % of B's, the product would be double B's 
mcmey. How many dollars had each ? . 

57. A room contains 120 square feet, and tlie dif- 
ference between the length and the width is 2 feet. 
How long and how wide is the room ? 

58 . The* product of two numbers is 50, and their 
•^otient is 2. What are the numbers ? 

59. The laigth of a fence is 10 times its height, 
and the number of square feet ii^che fence is equal 
to twice the cube of the height How long and how 
high is the fence ? 

60. The product of Sarah's money, multiplied by 
]• of Eliza'a, is equal to Sarah's, and the square of 
Eliza's is $20 less than the square of Sarah's. How 
many dollars has each 1 

61. On asking the number of cannon balls *n a 
jceartain pile at the Navy Yard, an officer replied, "If 
1^ of the number of balls be multiplied by ^ of the 
number, and from the product f of tbo number be 
Uken, the remainder will be 20 balls." How many 
balls were there in the pile ?. 

62. Two men left Philadelphia fcj* Baltimore^ a dis 
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tince o' 100 miles, at 5 o'clock, A. M A travelled 
S miles an hour faster than B, and B was 2^ honra 
longer on.tbewaj. How fast did eash travel T ODd 
at what o'clock di I each reach Baltimore ? 

63. Divide 14 into 2 such parts, that if the product 
of the parts be divided by the second power of tba 
smaller part, the quotient will be to the greater part 
as 1 is to 4. What are the parts T 

64. The difference between the length and breadth 
of a room is 5 feeL If 9 feet be taken from f of the 
number of square feet in the room, the remainder will 
be the number of square feet in a square room, whose 
side is 1 foot less than the breadth of the room whose 
dimensions are required. How long and how wide is 
the room T 

65. There is a' bridge 100 rods loilg, and the 
square of one fourth of the distance from the north 
end of the bridge to the middle of the draw, lew once 
that distance, is eqjial to the distance from the middle 
of the draw to the other end of the bridge. How far 

the middle of the draw from each end of the bridge T 

66. If A's money, which is $12, be divided by B's 
3ney less $2, the quotient will be 91 le'as than B'a 
iney. How many dollara has B ? 

67. Peter is 4 years older than John, and half the 
oduct of their ages, added to the sum of their sges 

equal to the sum of Peter's age, added to the 
uare of John's age. What are their ages 1 

68. What o'clock is it when the time past (rom 
on to midnight, taken from the square of the timt 
St, is equal to the time from noon to midnight t 



NEW AND ATTRACTIVE PUBLICATIONS 



OF 



LEE AND SHEPARD, Publishers, 

BOSTON, 

LEE, SHEFABD, AND DILLINGHAM, New Tork. 



OLIVER OPTIC'S NEW BOOKS. 

MONEY-MAKER; oR> The Victory of the Basilisk. 
16mo. Illustrated. $1.50. 

THE YACHT CLUB; or, The Young Boat-Builder. 

16mo. Illustrated. $1.50. 

LITTLE BOBTAIL; or, The Wreck of the Penob- 
scot. 16mo. Illustrated. $1.50. 

THE COMING WAVE; or, The Hidden Treasure 
OF High Kock. 16mo. Illustrated. $1.50. 

THE YACHT CLUB SERIES. 4 vols. In neat box. 
Per vol., $1.50. 

1. LITTLE BOBTAIL. 

2. THE YACHT CLUB. 
8. MONEY-MAKER. 

4. THE COMING WAVE. 

* In this series each book contains an entirely independent stoiy, with a 
hero or heroine of its own, and having no necessary connection with any 
c^ier Yolume. Each yolume contains thirteen full-page engravings, ex- 
pi«8aly designed for it by^the well-known American artist, 0. G. Bush. 



NEW PUBLICATIONS OF LEE AND SHEPARD. 

RU N N I N G TO WASTE. The Story of a Tomboy. By 
Geo. M. Baker. 16mo. Illustrated. $1.50. This is the 
second volume of the Maideuhood Series. 

"A Perfect Little Gem." 
NEW SONGS FOR .LITTLE PEOPLE. By Mb& 

Mabt E. Andebson. Small 4to. Cloth. Illustrated. $1.25. 

"An LustmotiYe and Interesting Book/' 

STORIES OF A GRANDFATHER ABOUT 
AMERICAN HISTORY. By N. S. Dodge. l6mo. 
Illustrated. $1.25. 

"An Example of Honor and Fidelity." 

THE YOUNG ENGINEER. A Memoir of Frank Rus- 
sell Firth. With an Introduction by Rev. E. E. Hale, and 
a Sketch of the Life of Otis Evekett Allen. 16mo. 
With Portrait. $1.50. 

A Prize Volume. 

HOW MARJORY HELPED. By M. Carboll. 16mo. 
Illustrated. $1.50. 

A New Oompilation. 

THE COLUMBIAN SPEAKER. Consisting of Choice 
and Animated Pieces for Declamation and Reading! Select- 
ed and adapted by LooMis J. Campbell and Oben Root, 
Jb. 16mo. Cloth. 75 cents. 

To be followed by other books, each complete in itself, grad- 
uated to the capacities of the various classes of pupils and 
students. 

By the Author of "Amateur Dramas." 
THE READING-CLUB AND HANDY SPEAKER. 

Being Selections in Prose and Poetry, Serious, Humorou<<,^ 
Pathetic, Patriotic, and Dramatic, for Readings and Recita- 
tions. Edited by Gsobgb M. Bakbb. No. 1. 16mo. 50 
centi. 



NEW PUBLICATIONS OP LEE AND SHEPARD. 

PAUL COBDEN'S NEW BOOKS. 
TAKE A PEEP. l^mo. Ulustrated. $1.25. 

THE BECKONING SERIES. 4 vols. Illustrated. 
16mo. Per voL, $1.25. 

1. WHO WELL WIN? 

2. GOXNG ON A MISSION. 
8. THE TURNING WHEEL. 

4. GOOD LUCK. 

5. TAKE A PEEP. 



BY POPULAR AUTHORS. 

LOTTIE EAMES; or, Do Youb Best and Leave the 
Rest. 16mo. Illustrated. $1.50. 

*< A successful picture of New-England life."— j; G, WMttier, 

RHODA THORNTON'S GIRLHOOD. By Mbs. 
Maby E. Pbatt. With eleveu full-page Illustrations. 
16mo. $1.60. 

GIRLHOOD SERIES. Complete in 6 vols. Illustrated. 
Comprising: — 

1. AN AMERICAN GIRL ABROAD. By Miss Adeline 

Trafton. 
2: ONLY GIRLS. By Miss Virginia F. Townsend. 

3. THE DOCTOR'S DAUGHTER. By Sophie May. 

4. THE MOUNTAIN GIRL. By Mrs. E. D. Cheney. 

5. LOTTIE EAMES. By a favorite author. 

6. RHODA THORNTON'S GIRLHOOD. By Mrs. Maby 

E. Pbatt. 



"A Oharming Bomance of Girlliood." 

THE SEVEN DAUGHTERS. By Miss A. M. Doug- 
las. 16mo. Illustrated. $1.50. Being the initial volume 
of the Maidenhood Series. 



NEW PUBLICATIONS OF LEE AND SHEPARD, 

« 

PROF. J. DeMILLE'S NEW BOOKS. 

THE WINGED LION. 16mo. Illustrated. (In press.) 

THE SEVEN HILLS. 16mo. Illustrated. $1.5a 

AMONG THE BRIGANDS. 16mo. Illustrated. $1.5a 
Completing The Young Dodge Club Sebies. 3 vols. 
Illustrated. Per vol., |1.50. 

1. AMONG THE BRIGAISTDS. 

2. •THE SEVEN HILLS. 

3. THE WINGED LION. 

Prof. DeMiIle*8 books are noted for their abimdant humor as well as fos 
stirring adventures and useful information. 



SOPHIE MAY'S NEW BOOKS. 
MISS THISTLEDOWN. 18mo. Illustrated. $0.75. 

LITTLE GRANDFATHER. 18mo. Illustrated. |0.75. 

LITTLE PRUDY'S FLYAWAY SERIES. 6 vols. Il- 
lustrated. Per vol., 10.75. 

1. LITTLE FOLKS ASTRAY. 

2. PRUDY KEEPING HOUSE. 
8. AUNT MADGE'S STORY. 

4. LITTLE GRANDMOTHER. 

5. LITTLE GRANDFATHER. 

6. MISS THISTLEDOWN. 

** life and Nature are as charming in small editions, and sometimes 
more so than in large ones ; and, if Dotty and Prudy were not the pictures 
of infantile good humor and kitten wit, we hardly know where to look fox 
such things.*'— So«ton Po%U 



NEW^ PUBLICATIONS OF LEE AND SHEPARD. 

ELIJAH KELLOGG'S NEW BOOKS. 

JOHN GODSOE'S LEGACY. 16mo. Illustrated. $1.25. 

THE FISHER BOYS OF PLEASANT COVE. l6mo. 
Illustrated. $1.25. Completing thi; Pleasai^ Cove Se- 
ries. 

THE PLEASANT COVE SERIES. Kve vols. Illus- 
trated. Per vol., $1.25. 

1. ARTHUR BROWN. 

2. THE YOUNG DELIVERERS. 

3. THE CRUISE OF THE CASCO. 

4. THE CHILD OF THE ISLAND GLEN. 

5. JOHN GODSOE'S LEGACY. 

6. FISHER BOYS OF PLEASANT COVE. 



THE TURNING OF THE TIDE; or, Radcliffb 
Rich ksj> his Patients. 16mo. Illustrated. $1.25. 

A STOUT HEART; <>»> The Student from over the 
Sea. 16mo. Illustrated. Cloth. $1.25. 

THE WHISPERING PINE SERIES. 6 vols. Illus- 
trated. Per vol., $1.25. 



1. THE SPARK OF GENIUS. 

2. THE SOPHOMORES OF RADCLIFFE. 

3. THE WHISPERING PINE. 

4. WINNING HIS SPURS. 

5. THE TURNING OP THE TIDE. 

6. A STOUT HEART. 



" Mr. Kellogg has made himself a great favorite with young people by 
the number and variety of adventures which he manages to pack into a 
bgok; and to the parente by the excellent precepts which he inculcates." 



NEJy PUBLICATIONS OF LEE AND SHEPARD, 

ITew Yolome of the Toung Amerioa Abroad Series. 

SUNNY SHORES ; oBj Young Amebica in Italy and 
Austria. 16mo. Illustrated. $1.50. 

YOU NO AMERICA ABROAD. A Library of Travel 
and Adventure in Foreign Lands. Four vols. Illustrated. 
Per vol., $1.50. 

1. UP THE BALTIC. 

2. NORTHERN LANDS. 

3. CROSS AND CRESCENT. 

4. SUNNY SHORES. 



Of the first series ci ** Young America Abroad/* over one hundred thoiu 
sand volumes have been sold. The author describes from personal obser- 
vation. He has made ]bwo voyages across the water, and will soon undertake 
another for the puri)ose of gathering material for this series. 



THE LAKE SHORE SERIES. Ovols. niustrated. In 
neat box. Per vol., $1.25. 

1. THROUGH BY DAYLIGHT. 

2. LIGHTNING EXPRESS. 

3. ON TIME. 

4. SWITCH "OFF. 

5. BRAKE UP. • 

6. BEAR AND FORBEAR. 

THE ONWARD AND UPWARD SERIES. Com- 
plete in 6 vols. Illustrated. In neat box. Per vol., $1.25. 

1. FIELD AND FOREST. 

2. PLANE AND PLANK. 

3. DESK AND. DEBIT. 

4. CRINGLE AND CROSS-TREE. 
6. BIVOUAC AND BATTLE. 

6. SEA AND SHORE. 
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